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and It uas the latter who completed research on the chain of substances and 
sequence of csents m the clottiii" niechamsm of Ibe blood It is also to McLew’ 
worlciafj with Howell’ that we owe the discovery of heparin and its antagonistic 
effect on clot formation, also, the suggestion thst this substance if sjntliesizcd 
or purified might be valuable m the prevention of the pathologic pliase of 
thrombosis Chirks and Scolt^ of the Connaught Laboratories did purif> 
this substance and its action was determined on experimental animals by 
Murraj Best, Jaques and Perrett* Almost simultaneously Murray and Best* 
m Toronto, and Scandmaviin surgeons notably Crafoord' and /illiaciis* 
stimulated by the chemical rcseirches of Jorpes* in Sweden, began using 
heparin in the ticatment of thrombophlebitis and nonfatal pulmonary embolism 
Ilepann was expensive and tedious to administer but had the advantages of 
rapid action and 'in c/Tcetiic eoiinter agent m protamine Several investiga 
tors have reported gratifying results from the use of this agent, and modifica 
tions in its administration Ime btcn made by Bauer" and Loevve and as 
soeiatos Bcductions in deaths from pulmonarv embolism by the use of this 
method vary from 0 to 1 C per cent in comparative series of cases Bauer par 
ticularlv has shown that constant and intelligent vigilance of vulnerable pa 
tients offers an opporluniiy for early diagnosis of thrombosis The results are 
more spectacular in these early treated patients since cure is more rapidly 
effected and tlu number of sudden fatal emboli without warning la reduced 
Furthermore the postplilcbitic sequelae are thereby dimini'sbed 

Homans** was the first m this country at least to call attention to tlie 
possibility of prevuiCing recurring pulmonary embolism by interruption of 
the deep veins of the legs Also to him wc owe the distinction between the 
type of thrombosis that he termed bland’’ from the usually better rceognizcd 


interruption of the deep veins of the legs in the prevention and trtatment of 
thrombosis and embolism This method of treatment is effective is not dis 
abling to the patient, and is admitted b\ all oliscrvers to have a definite role 
ID the jiropcr management of this complication of illness trauma parturition 
and postoperatue eoiivalcscciicc It docs on occasion prove of value in an 
apparently healthy, ambulatory mdmdual whose only complaint is rcpoitcd 
attacks of sudden and often transient pain wilhm the thorax 

To Ovhsner and DcBakcv'* wc owe the information regarding vasospasm 
as an enhancing mechanism in the production of thrombosis within the vemv 
This led them to jnffwJuce the ~ 

bv rvpcatcd procaine blocks of 
spasm mav will account for tfi. 

cold climates iw compand to warmer zones This seems further subst intiatcd 
by the incidence of thts disiasi bcin„ at its lowest ebb during the summer ami 
highest dunng the winter m Vw Fnjand” This seasonal variation has aho 
been noted by Crntelicr and Danal** in Tennessee with the lowest incidence 
found to be during the Fall months in material analyzed from the ^nnderbIlt 
University Hospital 
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Ochsner and DeBakev*’ ha\e further clanficd the two tjpes of thrombosis 
and sugsestcd the term phlobothrombosis to indicate the blind, loose, dangerous 
thrombus responsible for most of the sudden deaths from nnssiie embolism 
Quick's'* basic contribution on tin. ptothrombin measurements m the blood 
has been found so fundamental in the proper management of patients that it 
dei>cr%es speeial mention Chargaff, Bancroft, and Stanlev Broun '* using this 
method in a series of patients demonstrated that all eases of postopcritive 
thrombophlebitis obsericd diinns their period of study oceurred m those in 
dividuals with a prothrombin time lower than normal That this test was not 
iiniiersilU adopted was due to two factors One was that sufficient skilled 
laboraton technicians were lacking m most institutions The other was that 
at this time no definite plan of proied specific theraps was aiailnble Bcccnth, 
Malionej and Bice * haic rcaiied and somewhat simplified the routine labora 
torj e'camination of eicrj patient in their chnic Thei lia\e sliown that this 
technique thej can select foe treatment onl\ those patients whose prothrombin 
time becomes notabB reduced dutang the first postoperatire week If it can be 
demonstrated that routine laboratorj determinations can bt carried out on all 
patients from a practical standpoint, tnnnv uDneccssan routine precautionary 
measures can bo aioidcd I feel that in line with this t>pc of resoarcli bos a 
great future m the niana„cin«.nt of this problem 


The diseovcrv and sintlicsw of the inexponsue easily administcrid and 
efieetne anticoagulant Bieuinarol, b> Link** has brought about a widespread 
adoption of this drug bi maiij clinicians The excellent results in eomparatue 
groups of patients treated bs this method after thrombosis has become maniftst 
arc comparable to those obtained h\ hepanu Notable contributions on this sub 
jwt base been made bs Allen and eo workers** at the Maio Clinic Eians and 
Dee** of the Lahea Clime, and bj scaeral Seandinaiian surgeons Propha lactic 
Use of this drug has also been stressed bj Brnzchus ‘ of Stockholm, Allen and 
a-*ociates** of liochcstcr, Minn ^mith and Mulligan** of Boston and others 
The dangers from hemorrln{.e not oida iti the opemtiae site but elsewhert in 
the boda , particularlj in the brain cannot be oaercmphasized There are some 
patients aaho appear to be particularb sensitiac to this drug while others are 
abnormalla resistant Our present methods of determination of its effect maa 
not he sufficientla reliable since it apiwars from obseraations that some pa 
tients apparcntla get some protection from it caen though there is no nicas 
utable change m the prothrombin Icael It is certain to us at least at this 
time that Duiimurol should neier be used empiricallj and that accurate fre 
<iucnt laboratora determinations should be made until its effect has ceased 


Perhaps are should liaac giaen priorita in this discussion to the general non 
specific measures nailable in the prcaention of thrombosis of the aems Pool** 
was the first to call nij sttention lo fhe importance of routine maneuaers for the 
Pi-caciition of this complication Mana of the pulmonary infarcts that arc now 
so qmeUa rccogruzed were thought to be due to other causes Cutler** was one 
of the earla clinicians to rccogn^e the ftequenca of infarcts as the chief cause 
complieatKia Pool thought that patients should be 
rc<i enth m bed that 4bdoniinal binders were a menace, and that pas 
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and It was the latter who completed research on the chain of suhstanecs and 
sequence of events on the clotting roeehamsm of (he !?Iood It is aUo to JfcLean* 
working with Howell’ that we owe the discover) of heparin and its antagonistic 
effect on clot formation, also the suggestion that this substance if sintliesized 
or purified might be valuable in the pretention of the pathologic phase of 
thrombosis Charles and Scott* of the Connaught Laboratories did purify 
this substance and Us action was determined on experimental animals hj 
Alurraj Best, Jaques and Perrelt* Almost simultaneous]) Slurra^ and Best' 
in Toronto and Siandinanan sui^ons notabl) Crafoord' and Zilliacus' 
stimulated bj the chemical rt^tarthes of Jorpes* in Sweden began using 
heparin in the treatment of thrombophlebitis and nonfatal pulmonary embolism 
Heparm was expensive and tedious to administer but had the adiantages of 
rapid action and an effective counter agent m protamine” Several investiga 
tors have reported gntifving results from the use of this agent and modifica 
tions m Its administration have been made hj Bauer” and Loewe and as 
sociatcs” Reductions in deaths from pnimonao embolism by the use of this 
method varj from 0 to 3 C per ctnt in compjnUxe senes of cases Bauer par 
tieularl) has shown that constant and intelligent vigilance of vulnerable pa 
tients offers an opportunity for earlj diagnosis of thrombosis The results are 
more spectacular in these earl) treated patients since cun- is more rapidl) 
effectid and (he number of sudden fatal emboli without warning w reduced 
Furthermore tlie postplilebitic scoiielae aic tberebv diminished 

Homans” was the first m this countr) at least to call attention to the 
possibilit) of preventing recurring pulmonar) embolism bv interruption of 
the deep veins of the legs Also to him wc owe (he distinction becincn the 
tVTe of thrombosis that he termed bland from the ii-umlly better n cognized 
iiiflammatorv varict) The former causes little reaction and is dilRcull to diag 
nose but is dangerous because the clot is loosciv held within the vein Homans’ 
work led to the common use of phIc6o(om) thrombeefom) bv suction and 
interruption of the deep veins of the legs m the prevention and treatment of 
thrombosis and embolism This mclbovl of treatment is effeclnc is not dis 
abling to the patient and is admitted bv all oliservers to have a definite role 
in the proper management of this eoroplication of illness trauma parturition, 
and postoperative convalc'cenre It dow on occasion prove o! value m an 
appanntlv health), ambiilstorv individual whose onlv complaint is repeated 
attacks of sudden nnd often transient pain within the thorax 

To Oilisner and IKDake)” we owe the infonnation regarding va-sospasm 
as an enlianenig mechanism in the produttion of thrombosis within the vnns 


zones ihis seems luiiuii suusunnjuo 

at Hs lowest ebb during the summer an<l 
' igland” This seasonal variation has also 
been notevl b) Crutcher and Uanici* in Tennessee with the lowest inculeupi 
found to be during the hall months in material onahred from the Vanderbilt 
Univcrsitv Hospital 
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found, if ^cln iiilerruptioii wns indicilcd tint i i d proiodure sliould be 
done ilso that tlu le\cl of thutet w is the supcifitnl ftnioral nt its source The 
apnrentlv imunoUed com ccas often found to R noinial ind it mis mtcrcstuu 
to se, how little postopcntnc swillm., ilipcircd on this side ns compared to the 
obMousU ln^ohod extrcmitc ThisKd to the fcclm!. tint there was justifientioii 
111 the use of fimoril \iiii internnition is n piojiht! utit mcisurc in mlnei iblc 
cases Since there arc two ideiilml snr,.ictl Mrsues it stoinetl losieal to tr\ 
prophalnctic l^ituimrol iii sinnM doses on one siinue nnd use the other ns n 
control This cxperieiifc helped Ms knni how nnd when to use tins elm., mil 
E;n\e ns definite proof of Us \ lUii ns a picaeiitue me isiire 

So far phleliotoine tliroi»l>ectome when throiiiluis was present it the keel 
of the lushest point ot the supirfitn! feinoril \eiii mul interruption of the \eins 
at lliLs le\el ln\e hien pcrforiiied in 1 S'ld pitieiits About one third of these 
liad had one or more nonicth il emholi Approxini itelj two tliirds of them were 
subjected to tbe pioeeelurc fen jmsitne si„ii., of tluombosis on ovaminatioii of 
the less A few were opei itcd upon Ine luse ol i slijit loncomitant rise in the 
teiiiperdtur*- pulse and nspn itions dtbou.U these patients were sMUptoinlcv. 
In this group si\ patients suecuTnid to further emlndi Sonic ot these patients 
wire treated with procime lumliir simpithctie l>h*<ls pnticululj it thoic w is 
tMdcJice ot continued actnite of tfu iiifl imm ilore process within the \cin.s 
Those who Ind intircts eftcr vein iiiUMuption were treated also with iiiti 
coa,ul ints \ few wore subjected to ven i eavn lip.nlion if the omboli continued 
or were sef'tic in n iturc il istd on fuevioiis in iKsts of piliints with thromho 
sis ut the le„ vims 'ippioNunnfelv ^ de iths wmihl have been expected in this 
Broup of 1 332 


ttuim- the jKTiod eoveivd \>\ this ‘vtudv 9*>0 patients wvre selectcel ftit 
proplivlaetie superficnl tcimiral vein iiitirruptum These were the older af,e 
pitients with lesions, or infiimitics tint made them iiattieii! illv vulnenhle to 
fhromiiosis iiiiel iinholism The ojicrition w is done prior to the enforced bed 
rest of the chiet opentive proceiluit diiiin„ the imin operation or within 
sevintv two hours of ihi conviles<*ciit period In this group bv lompantne 
dnt-i 40 deaths would hive been espeeted from embolism hour ol the Jiatients 
eliil die from this cause in spite of the prophvhetie jnocediire 

In 64T patients between the ajus e>f 40 and GO vears 200 mg of Diciimarol 
were used witfim fortv luht hours of the opentive pioccdure If there was 
no cvidente of lUvatnm of prothrombin time witlun fortv cic.lit hours nnother 
dose was given In some hrnt mdividuiK the imtnf elose was 300 mg mid in 


some delicate and more feeble patients onh 100 mg was {.ivcn Oecasionalh 
in a p-irti'iilarP rcsMsnl pitient multiple dose-s weie used Mam of these, 
however received onk one viose I.efore thev iKCsme imlnilatorv and were con 
sulcred bv the dinger point In these 647 psticnts the percentage of thrombo 
sis was nducul bv '0 pir cent is eompire<l to the control senes Theit was 
some definite cvulenoi ot mcnasetl Idciding temlcncv from intestinal suture 
lines anil in Jaj^e denuded areas such as follow combined abdommopenneal 
opcTations \o fatahlics from pulmonan emliohsm occurred in tins troun of 
pa len s ut two patients died of hemorrhage m the treated cases It is fair 



si\e and Jater active exercises of the le^s were lioneficiaJ To this has been added 
nianj helpful features, the most important of these beinj the elevation of the 
foot of the bed when feasible the use of dsstte leg bandages, and earh post 
operative walking Such general measures can be earned out on ncarl> lOO 
per cent of the patients treated m the mijontj of the liospitsls m this country 
There are, however, manv patients seen m large teaching ehnies where the aged 
the desperafeh ill those with advanced maligmncj and the liedridden cannot 
avail themselves ot these geiiernl xneisurts to its lull extent For these more 
specific methods of prev cution of thrombosis must be considered 

It seems obvious now that we should consider the whole problem of Ihrom 
bosis and embolism in two distinct categones The first and most logical and 
the one we feel that should be generalh adopted is to direct our interest pn 
manlj to the prevention of this tomplioation This 'ittitudc has come about 
because without it we ennnot prevent n considcnWe number ot sudden deaths 
from ma'isive embolism in patients who give no ohviuas clinical manifestation 
that thrombosis of the veins is present Also there arc a mmontj of cases 
wliere the thrombus dots not originate m the leg veins but elsewhere in the 
vascular swtem That treatment of thrombosis and nonfatal emboli is rcison 
ably effective bv the intelligent ase of femoral vein interruption, procaine 
svinpatlietii, blocks and mlicoatulams is well established It is believed how 
tv cP that m the v ulnerablo patients, prophv laxis has much more to commend it 
It is probable that we would be definitch lacking in dutv if the known safe 
prccavitions were not adopted m suit ible easis The Icpa! aspects of this sit 
nation must be kept in mind 

It IS now ni> purpo^c to presont the data on tbc problem under discussion 
from the Massachusetts General Hospital up lo lane 1948 This exponence is 
based on 2920 patienta receiving specific preventive or theripcutie measures 
for thrombosis These were distributed throughout the hospital in medical and 
surgical wards and in the private pavilions It is noteworthj m spite of a 
verv concerted interest in this siilgect l>v a majoritv of the staff that vve now 
find at post mortem as hich n ratio of deaths from pulmonarv cmlxilivni as 
occurred tm veirs ago TIus is due parllv to the fact that few patients now 
die of shock infection or pneumonia and live long enough after operation to 
d vclpp phlehothrombosis Also there has been a definite incriasc m the per 
cvnta,„o of aged desperatelv ill patients admitted to the hosjutnl in the past 
decade as compared to previous \cars The magnitude of siirgiesl prcipodures 
has aKo changed It is well known that the older the patient the gre-iter tlio l,l^e 
lihuod of thromboMs Also the ebaracter of the disease has a definite l>< ,r,nj, 
cm this complufition Fatients with trauma to the lower extremifits those 
with ahclominal malir^naiicv and those with cardiac dccompoiisatinn are p-j^ 
ticularli vulnerable to thrombosis a«d embolism 

Tlv first specific measure <*amed out wis the use of heparin in tlio tre u 
mint of thromlwphlebitis This method did not give the same sntisf.irtory 
results T. ported hv Aliirrav and Best* The spcetaeular cffi<t of rhlc!i„tomv 
thrombeetonn and femoral vein interruption m the earh eases made ili„ 
chief method of treatment for a penod of vear. I)urin„ this time it w in so,,,, 
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found, if \ein interruption w is imlioitcil tlmt i luhltnl pioccduro should he 
done, ilso tint tin. lescl of thoui w is the supeifiei i) fiinoral nt its source The 
apparenth unmiohed icin wis often found to lie iioinnl nnd it ms interesting, 
to sit hou litlli jiosloperitiic sweUint. ippcnrid on this side as compared to the 
obvioush imohcd (\tumit> This led to the fccliiu that there Mas justificition 
in the use of ftinoi il iciii intemiplmn is i pioplnlutic incisure ni Milnei ihle 
nscs Since there are two ideiiticil siir^^ital sinicos it seemed lo„iei\ to tn 
prophvlittic Duuninrol in simll doses on one seriue md use the other as i 
control This ixpcnenei hil]>ed tus leum how md when to use this druK ind 
sue us defiiiifi proof of its \ due as a puientive mensute 

So fiT phlchotonis throiidwetoms when thmnhus w is present at the level 
of the highest j'omt of the sup« rficnl limord vein iiid inlerriiption of the veins 
at this level Invc been lurforiiitd in 1 3^12 pntunts About one thml of these 
hid had oiu nr more nonlcthil enilmli \ppro\iinntelv two thirds of thim were 
suhjeeted to the proteduie for ]M)sitivc si„ns of thrombosis on exaniimtioii of 
thele,.i A few were upi rited upon Ih* ius< ot i slubl coiuomit int rise in the 
temporatun puKi and nspiritions nllhoiuh these pitietits wiic svmptomless 
In this group six patients siieeiitoid to further eiiilwli Some of these patients 
wore treated with proi line lumbii svmp ithctie liUnks partieiilarli it thcio w is 
evidence of continued octivilv of the mflammitnrv process witlim the veins 
Those who hid infirets ifter vein interruption were treated also witii anti 
(ouulants A few vrere subjeeltd to ven i eava lu dmn if the imboli continued 
or wire septn in nature 11 ised on picvious an ilvses of p itunts VMth thrombo 
Sis of the lo„ V i ills approxim itelv de iths would hav e been expected in this 
t.ronp of 1 332 

Dunn, the |ieriod covered bv this sludv 9'>0 patients weK selected for 
proplivlaetic svvperfienl femoivl vein interruption These vveiv the older a},e 
pitients with lesions oi infirmities that made them partieuhrh vailnerable to 
thrombosis and embolism The oiHintion was done prior to tlie enforced bed 
rest of the chief operative procedure dunni, the mam operation or witluii 
sevditv two hours of the convalescent period In tins .roup bv comparitive 
ditn 40 deiths would have liccn expected from enibolisni 1 our ot the patients 
did die from tins cause m spite of the piophv lactic procedure 

111 647 patients between the a.cs ol 40 and bO vears 200 mg of Dicumarol 
were used within fortv^i-ht hours of the operative proeedure If there was 
no evidence of elevation of prothrombin time wuUui fortv ci.ht hours another 
dose W 1 S given In sonic hr„e imhvicluils the initial dose was 300 mg, and m 
some delicate and more feeble patients onlv 100 mg was given Oecasionallv 
in 0 itartiiularh resistant patient mnUipIe doses were used Main of these 
howeeer nccncsl oulv one dose before thev became amhulatorv and were con 
sidered bv the danger point In these 647 patuiits the percentage of thrombo 
SIS c\as reduced bv jh r eeut as compared to the control senes There was 
'omt definite cvultnce ot iiicnaseel bkedinp: teiuknev from mtestmal suture 
mes and m large denuded areas such as follow combined abdominoperineal 
operatjoas No fatalities from pidmonarv emlxilism occurred in this group of 
Va Wilts but two patients died of hemorrhage in the treated cases It is fair 
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to saj that both of these patients might ha\c died had thej not received the ding 
and in one instance there is little evidence that Dicuniarol had anj bearing ou 
the subarachnoid hemorrhage oeeumng within fourteen hours aftei the admin 
istration of 200 mg of the drug 

^one of the 2 282 patients subjected to femoral vein interruption lost Jus 
life or his lef, as a result of the procedure ^\ouiid infection occurred ranh as 
did collections of hmiph in the operatise uoiiiul The follow up studies rtseal 
that none of the jiropInJictieallv tresfed patients Jiad sisptr tdema on esaiu 
Illation one or more stars lattr In the theiapeutic \cin interruptions 5 per 
cent had some eseiim^ swelling that s\as measurable and nsciled slight pitting 
edema Approximatels 10 per cent of these patients in both the prophs lactic 
and therapeutic t.roup complainid of night eramps m the ler.s if thes had been 
umisualh attue during the das The procedure did not produce sancosities 
of the saphenous ssstem Those who had sarieose seins prior to femoral sein 
interruption were equally disided in their opinions ns to whethei the super 
ficial vancositiea were bcttei or woi-se aflei tht procedure Onlj two patients 
presented sancobc ulceis thil had not l>eeii piesent before operation No 
patient was disabled suflicienth to interfere with his usual occupation after 
femoral sem interruption 

CONCLUSIONS 

1 A simple quick taboratorj pioecsliirc is needed to piidict svhich patient 
needs specific efforts to present throniliosis and embolism The present pro 
thrombin actisits determinations rs<iuirc skilled technic nns and mans of 
them if all patients are to be evaluated in this manner 

2 A safer anticoagulant diu„ is desirable Heparin is cxpensise and tedi 
oiia to administer Dicuniarol has the disadsanta^e ot cklascd and lecimiu 
latise action It should nevir l>e used empiriealls 1 ie<|uent laboratory deter 
iniuations of the prothrombin time arc cssmtid durin^ its iisi A long week 
end sMth biboratories closed maj proye disislrous 

3 The proper use of anticoagulants will nsiilt in fewii instances of throm 
liobis ami embolism The contraindications to their use must Ijl Imnie iti mind 
The ditipers inaj outyseigh tbcnclsantagcs svith improjier usi 

4 Superficial femoral s«in interruption svlien pniperly carried out is a 
Kafc procedure This does not produti disabling sequelae its dtsad\antj(,«s 
an. that the jiaticiit usuallj has to mjk« an extra tnp to the operating room 
It docs not entirely ebmiiiale further infants ami it fails to protect a fo„ 
patients from fatal tnilaibsm 

5 Earlj tieatmcnt of thrombophlebitis bs cither antnoa^ulants repeated 
procaine blocks of the luininr sympathetic palliwass or superficial femoral sciii 
mterruption hnsfens tiu rceoserj of the disi »sc These nnthods eliminate the 
duabhng po.tj>blel>itic edema frecjnentls mcii in patiints who are allowed to 
recoser spontaneously from thrombophlehilts 

6 It IS logical that our atlenlion should I" fixiiwd cm the preyention of 
thromlwsis rather than the treatment of the di case after the jiroccss ha, 
sdoned The chief reason for this attitiid. is tint u ,s the only was to preyent 
sudden death {trim pulmomirv embolism iii ssanptomless phklsithromlios,. 
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Since tleli\cn ot l>ii« pier one %eaT » ro , thetarculic fefl oial \nn vnternii>Uoa aud 
rroplijlactic Dicuniarol and femoral %ein interruption have continued to I e prnenced I'lth 
cratifjing result A total of '«>> lOiddk age proup palienN have I'cm given Picutnnrol 
otophvlacticallv following opration with no fatalilie-* from pulmonarv emboli m and no 
further fatal hemorrhage* In all 1 5W> patienta have undergone femoral vein interruption 
a* a Vhenpeutie mea \i»i and " of the^e have «o«cuml»c<l to j.Q«tinterruption fatal embojj 
There have been 1 fl**! prophv laetic inlerroptioin earned out, with 5 po«tinterruption 
deaths from emtob ni patients have teen eoloMt^'' 'o femorol '«‘n lutcrrurUona 

without lo « of life or liml a re ult of the operative { rocedure 


RFFt RKNCES 

1 Foe tenson anl GolUhwaite Joel To l.e |»uHi lied 

2 McLein J The Thtomhopla tie Vtioo of Cephalin \m J Ph\«iol 41 -on 191h 

3 Howell t\ It The I unheation of liepnn anl It Ctiemieil anil rh\«inlogieal Reac 

tion« Hull John* Hmkins Ho*| 42 1<W ld_« 

4 Chatle* A I anl Scott l> A Sludie on Hepanfi J Fml Chem 102 4.o43i i033 

5 Murray n 1\ T Jaque* I S lerrelt T fe and Ite t C 11 Heparin and \a«cular 

Occlu'ion (h iperimental l\ork Xft«cul«r Slotting in Pogs), Canad M V J 55 
(•-‘I n I 

P Murrav 0 an I Be t, C II The Uiie of Ilepann m Thrombosi \nii ‘turg 105 IM 

jois 

* tntooTd C anl 3 ott»« > lleptm ^ Proihslvtic \gent Ajr«n t Thr«mt>o i 

JAMA lie .“SI loil 

^ ZilUvcu K Ott Sp«ific Tie \tment of Thtomlw i« atul Piitmonirv Endwiti ra «' itb 
Snticoiigulsnt With lartiruht llefcrenn to the Po t thrombotiv Sequelae the 


Re ults of Five lear* Treatment of Thromlai i 
dene« of ^«edi«h Ho pMal Punng ilie leir 


pp 1 ..1 I«l4fi 

The Ortk'n and Phv lologv^of llepi 


uppi I’l 

JoTpe* J Erik 

l>o«i knn Int Med 27 301'“. <* 1‘M 

10 Iharfifl P and 01 on K B The Influenie of 1 

inlivo J Biol Chem 122 lo lots 

11 Bmj«t 0 Ueptin Tbervi'v in Aewte Peep \ei 

lOli 104(1 

1. liOewe Leu llirvh E anl Crv'tel It M 
lenmis T*" • • 

13 Houna J 

fnli«m 's 

14 0«h«ner \ e 

lo Allen \ t\ I inton HR anl Poonl 1 on C 
Fmboli m 3 A M k 125 3«7-491 I'Uj 
lo Crutcher R R and Daniel P A Jr Pulmonarv Lmboli 
anl Autap T «tuW ‘•vecEr’f 23 4" 4»2 104«i 
17 Och ^r \ anl DeDakev M Therapeutic Con ilentinn of Tlirombophlihitis and 
rhlehothrombo I* \cw EoEland J Meil 225 ,.0T »_T 1041 
1« Quieh^A J^^and Leu M Quantitative Pelermication of prothrombin J Rjol Chem 

10 Charimft F Bincroti F T\ anl «laoW Brown M Mudies on the themi try of 
BloM CoaguUtKm J Bud Chew 115 140 15^ loan ^ 

- Matiouev F D anl Rice R 's PnithrombiB IctivUy— \ Diagnn«lic Test for EarU 

- All„ r \ E \ Jr Kr.1, 11 F ..i ll‘ Tl„ C- of r.ir„„„<,, 

,1 •»*e* Ann lot. Me<l 27 371 lai 1047 

It Treatment of Post Operative lenous 
J EnglanlJ Med 238 1 J04s 

dies on Its 1 roflivlactie anj Therapeutic 
J 'vtn ehir 'iiandinav (‘^upp 100) 92 

''““boS'.r.n'llL™ ll'*]","'''” 'J PiopWlaiii ICT.O t Tr,„„. Throo, 

1 IM >««, PolOFr.l.r.lil.l™,^rCoSphi£t»°“",S7o\''M'™E^^ 


The Specific Theropv in Throm 

inline on the \nlicoagu\anl EHevt 

. Thrombn is J k M k ISl 

The ketwtt of Hepina on Es\'«nmental 

!.n«er Leg tau mg Pulmonary Em 
014 

Rolv of lasoipnsm in The Proluc 
111 117 1.4 1040 

kenous Thrombfi is anl Pulmonary 

k Correldtion of Clinical 



TIIF M VN "MENT OF HFCOX BR^ FROM \ J VOLb THROMBOSIS L\ 

Tin Lo\MRinins 

JOI!\ IIOMVNS MD, BO'>TOS, AUss 

T Ill's report n based tijion a stud} of fifts five eases tvliibitiiiR the quiet 
static of venous tlirnmtiosis or phlelwtliromlHisis in the lower limbs It was 
hoped to learn how the iiidnagenuiit of the imnudi ite and remote eonvalescence 
had in/Jtieneed the ultimate stite of the atTeeted Ii„ or Ic^ V few patients 
were treated bj conservative mi isiirti. alone most were suhjcited to some form 
of vein interiiiption iiid a sinnilei mimlier to inticoajulatit tlieripv Though 
manv of these patients had snfitied from pnlmona;} emlwJism no attempt is 
made here to detcrmiin. the nlativc lifesivin^ value of tlic various procedures 
the ultimite fate ot tin b(in„ the onlv considiiatiou M ell developed oh 
struetivc thrombophlehitis is not inrludvd I bdve ptcvioiislv discussid the late 
results of this disease ’ 

Retore desinbing the nsults obt lined I will name soim of the eoiisideia 
tions on vshicli thev seem to de]>eiid The fiist is tin inUmiut of bed rest and 
the nianasement of the iituiii to iiormil aetivitv upon thi eouivt of thrombosis 
and Its effects, and in particiilai upon vtoiidan «dcnia and the estahlishmcnt 
of a poimiuenth competent lolhtiral venous runrn 

The second is the iismheaiice of v dimi<>v<I or infflct superficial femoral 
vein Common espiricnec iiidu »t«s that in the al*sente of tbromhosis surgical 
interruption of the vein distal to the piofundi leivcs no pGimauuit trace But 
the ^vvrdisli bf bool (Bauer ’ /illnriis ’ Rir?« r*) m mil iins th it thromliosjij must 
be prevented from oceiipvintr the vein if serious oflcrcffcits in tlie form of 
edema induration and ultimate nlcerition m the lower le„ in to be avoided 
One ini^ht e\pect thcnfoic that the eumssfid iiv of antic i>i„ulants confining 
the proeess to Ihi lower leg would n diffinnl rcsiiti from that of siir^ieal 
interruption of the superficial fitnoral vein iindtr similir eireiimstatins 

The third eonsideration is the Mgnific mei ol the mmmiiiiieatitins between 
the siiperfieial and deijp fenmril urns arnJ fh<»se of |J« tomhintU dup 
biipcrficiil femoral svstims with lusher aims litre the ncciit m iloniip oli 
servations of Idwards’ on the cadaver Mtm to in« to be important bdwariK 
studied the < onncetioiiH iii the lower and mid thi^h bttvvcin {lit MiperfiPial 
and profunda svstems In almut 10 ptr eint of the thuhs examined the two 
svsiems intcreommvmie ited so fntiv is pnetioallv to be one And in general 
the profunda veins offered thimsiKes as useful eolhteinls when lli< .,„j„ ^ 

fient fimoriil was obsfriieNd or rendered Ri romrasi the com 

mnnicatiofis between the eomhimd deep and stii« i-final femoral vessels 
the threat etrcumlhx wins of fht tipi*er thuh and tl« p.lne svstem al-tve ^^,0 
found to U nstonisliinjv few Tints the loJIatemls available wlun the eom 
moil femoral vein is internipied proximal to the prufiindi ari fi w aint small 
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A (on^ideration to be kept m mma but uliicli is onls scij incidcntallj 
tsken up here, is the iillmote puUnes ot the (Uhp and superficnl terns directly 
nttictid In thrombosis It is ossnmej that out thiomhus disables the sohes of 
a \em whether or not obstnictinn is so compktL tliat it permits a lumen to be 
restored onh In canalization It is further assnnie.1 that a canalized scin once 
sihcd but now laheless is mon harmful to the itidnidiial than one which 
remains permanenth ohstnicled since it can iitilhcr forward blood against 
RTiMtv nor pre\cnt ixcessnc Inck i>nss>ure 

Vn(£n<!?— No pto\ih\\aclic mterruptions in. indiirted The fittj fixe 
Miulied x\ere prixatc patients nsiinllj able and willni!i to make use of x planned 
conxaleseciue As a rule thex hid licen sttsckwl Ij\ tUtomboxis iii exerxilaj 
life rather than folloumj? ojier'ition or serious illness In sneh persons one has 
a hater opportunitx to jmlRe the ixlent of the tlmimhus bcfoic treatment is 
besiin than m ill patients alrca«l\ lonfined to lieil Morcoxcr the thrombosis 
of amhulaforx life is far more often confiind to one Ic,. (as clearh appears 
hen.) so that one is ^l)le to compxrc the state of the affeeted limb uith the second 
one The first patient wts treated miictecn \eirs before this report, the last, 
sv\ months l«forc 

rffn/ment hi/ /Viysiot/eeropi/ Owf»/ — "sis le,.s weit so treated ill for throm 
bosis of the unilateral <arl\ txpe Two swffereel an carh recurrence ind were 
subjected to snperflenl lemonl xeiii iiHernipImn Of the other four three re 
port themsehos is well and one einiiot he ti lecd These eases ire of interest 
chiofix as shottiiip. tint cures are often seenreel iinpredietablj bj phvsiotherapj 
alone The end results are similar to thew ol eirl\ disease troateel bj anti 
coii.ulaiits 


SI R( ir\l ISTFRRt'JTIONs XT 1 XlUOt s I E\TI S 


InfcrrwpfifJii of the Supeffinul f'CiMoraf lew (Ih^tnl to the Pro/undaJ — 
for the purposes of this stinl' there have, hevu 30 such interruptions on 29 
pitients* These were the first operations undcrtvken All hut 2 patients base 
been seen pei-soiialh or hive f.iven such a complete account ot their present 
slitc that the observation can !>e triistcel Thrombosis was usinllj earlj and 
nppirciulx confined to the lower pirl of the leg In i few instances the disease 
VMS more advaiicc<l hiving pisseel the poplileil and invaded without fullv 
ohstructuig the superficial fcmoril vein In 1 the operation wns followed h> 
embolism for which hcpaiin was suceessfullv und In oiilj 2 instances were 
both legs involved (common femoral vein mtenuption was performed on one 
of thes e legs) \ tvpieal case md the first one treated is the following 


■ of uporflHiil \«in int 
t proent etnbnil m an 
WlUorsi Interruption J 


• ir*curmtl em 


ncludcl They illu t: 
m WH 9 followed hw 





Postoppramo mam.unent of ftmorul iiil< miptirn, 

followid n Kiniihr «.chcmo and lias inaiitdeil (ll IkCNj m lad eli k ((rtl 
inahrs at the foot until all i\n!onfos of thnmilajsii hue ilivtpi'tarc.l usually 
for about a week (2) bathroom pmile?<4 which sepm to offer ‘uifheunt oarK 
ambiihfion (?> frte cvret c of the less in lied inelmlm^ biikeJe mokin„,it^ 
m the tKkflted position (4) lit-ht handigiiij, from lo'-' to f' *hene\er 11,^ 
p-ktient 5.cts out of lad C*) wnlkin^ without «rulit U innt, as sIiohi, 

in Fi<r 1 ( for vradinllk inennsmB pcnoiN follnwtdbk reMimptton of nonna) 
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ambulation if no swelling or lameness ii» excited (6) bandagmg or the weanng 
of an eUsUc stocking for the hist fen neeks after hospitalization m the more 
senoiis cases and as an optional matter for the earlj ones and (7) as a parallel 
precaution as the comalescenec continiies elesation of the le^s abo%e the bodj 
for brief periods during the das, to pn for periods of clependenei The plan 
Ins been to keep the \enous pressure low, and especialh to precent wide ^ana 
tions Olnioush not all patients will p\\ equil attention to this sjstem One 
atbletie muscular, AOVui{.vsh ram bc^an plaMfio within one month of the 
operation, and now ten ^ear5, liter ifter a strenuous life during the late war 
shows no sign of circulator\ disoider ^Thc tliroitthosis had caused recurrin„ 
edenn and cj iiinsis ot the lower le„ foi seienl weeks before operation ) 

Ueports hare hem secured upon 28 of the 30 limbs treated h> superficial 
femonl \ein interruption The results in 21 are excellent ami these ineludi 
3 combined saphenous \ ein interruptions In 'i others there is slight residual 
edemi without complunts In 2 others, preMoush existing \aiicose seins lia\e 
recurred and progrcbsed Of the 2 untraeed 1 had presented a perfect icsult 
at fi\e months the second had stood for twehe hours a das iiom the start, 
md showeil ]scrsistent edema with eirK skin changes a seat later 

Eiideiith supeificial femoral \em mtcrruplioii for thrombosis confined to 
the Iciwei leg is not xets liarmfnl to t\»e xenons return That it throv.s the 
superficial femoral with its useful xahes out of function is not proied hut 
m anx case cx\ietiei\cc xsith its w-a. tends to lessen the xaliditx of the Sw-edish 
contention hollownn^ tlte mtcrniplion, a carefullx controlled conxaleseence 
would seem to be unneces»,arx xxeie it not for the occasional unpleasant post 
opentixe reaction in the lower leg to anx sort of femoral xein seition For in 
one or two instances local pain muscular imtabiUtx and lameness have oc 
ciirred on the first attempts to walk and have peraisted until nhexecl bx several 
daxs of ekxition of the lee. m Iml and a second itart This has seemed to me to 
iiidicilc a rather inflimmatorx tv pc of thromlmsis and extension into new 
xissds tint is a failure of healin^ ol the Ihiombotic process or even an actual 
spieid with a thicat to the collateral circulation The us( ot anticoagulants 
following till inteiruiition should prcxeiit anj such extension, including invohe 
ment of the pnifunda sxstem and embolism from tint source 

Common fcmoxi? 1 fin I hs\o ^jcrformed few of these opera 

tiom md sinci the\ iie most often used to comint embolism and relatnelj 
idxaneid thrombosis uiiilateiil interruptions ire a raritx Thex lend to result 
probablx \n reason of the unsitisfactorx connections of the combined superficial 
and deep femoral sx stints xxith higher xtins m chrome edema xciious engorge 
ment and postphlebitie indiiration and ulceration Howexer thex offer an 
opportumtx for dcmonstntmg that i caiifullx contiolled conxalesetnce can do 
much to sefure i satisf letorx l<g Tvpicil bad and good results respectixelx 
art illustrited b\ the following two cases ’ 


X o.jp-iroH untinmcil ni> 
anl ^veiling o{ the lonet 


.onn ft took M,! noticel for three years light intermittent 
Wft leg Lameness hal hwn ag^nLvnted for one month 
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Examination revealiQ tigtit full posterior calf imi les toI temlerness over the supcrfi lai 
femonl vein above the knee At opepition I hul planned to interrupt the sui-eTficial 
fimoral vein, but evnlentlj (from tlie operative description) mistook the loner cireum 
flex vein for the ptofunJa eevtioning the tomm n femoral ^o thrombus was found 
After a normal convale cenee for eevenil weeks esrlj return to work led to a recurrence 
of lameness anl swelling In epite of the n e of an eUstu. stoiking postphlelitic la 
duration and ul eration derelopel witbin two anl one half j'enrs 

The se on) ca&i wa thit of a ^Tyenrold tnsrnc! woman whom I hal examinel 
one year earlier because of incipient Tsntositv of the left enphenous vein ‘•umi six injuths 
later she bitarae pregmnt for the hr t time anl tra sulsequentli ulijec.(eil to a cesaienri 
sectivn Nino dsvs post partum thronibo is nvs erileat m the dilated saphenous rein of 

the lift thigh and irntahililj of thi, inlf mn cles mduat d m unlerlying deep thrombs is 

At operation a fre li soft (lot v»as funnl to occufy the aphenous tump but nothiug 
could be Bu kel out of the (ommon femoril High divi ion itjs made of the saphenous vein 
with all entering brinchc snl bgstion of tlie loinmon temoral just proximal to the 
profunla The immediate effect w is sUnning Befire tlie 1 g loull be elecsted on the 
ojerating table it bersme blue anl ten e The julse ritt npillv in reasej anJ shork 

seemed imminent However in elervtion of the I gs to vO legrees anl saline renoilysi*, 

the early igns of shoik disapjenrel The nutioe alrealr outlmcl was then u el For 
the neat three months the f itient slept in a lei elevat«<l four in hes at the toot and 
unlerfool to sec thot the Irtmlsgel leg wss a“en ai opportunitr to empty its reins by 
graritv vrlienerer I e hal been olbg d to d> niti h tanJin^ in csriag for her bshr I hnvL 
never known anvone to I eh*vve s> intelligently As a result four years Ister after atari 
ing With in eng>re d edemitoos leg a lloikvl saihenoiis svstem anl ligstel common 
femoral she now uses no lisnlage or ticking notices only a tufling swellin^ of the ankle 
after on e pecislly Inm duv on her feet snJ hss no postjlil bitii segiieKe The jmtient 
IS now again pregnant At six iDunlh Here is no e<hnia no cyanrsi but an inerrsee 
of Tsncosity in the ssrlienoiis svstem is nitel 

Prom m\ e'tperienee of onh four well toutrolleil olwcrvclions upon uni 
latenl tomiuon femoral tein inlcrruplion I l«n\e letened the imiiression thit 
an iinmednte postoperatne thromliolie nartion nurl id lij s\\ulhii„ and lame 
ness in the calf is mori lilvch 1o follow tomtnon femoi vl vein intetruption than 
anv other pmeedure As a Itic jesult tdema snd vinous longistion arc not 


of fomoril vein intciruption at the MsssaehuscUs ( tneral Hospital 
1946) made no distinction between the two procedures He ut itetl m effect 
that anv siil)se<iucnt cilema ts diieeth propoitionil to the extent of tin. throm 
hosis at the time of operation This of course must In. true on!\ m -j verv 
rreneral wav and leaves out of consuh ration v inations m llic connections of the 
Mmhined femoral sysfiuvs with the veins almvi I sii,.,^rst that since h ^ri and 
rasper’ havi shown how vorv often no valvi is pnsent in the common fcmoi i| 
<jr external ihnc vein the profunda is nudi t ipabk of forwanlin,. hloiwl agmnst 
cravitv so lon„ as Iht tommou femord even thou,.h fleshly thromlKised i, 
fully ohstruetid It certainh eanimt so act if the lominon foinoial is li.,ated 
especially since its contnctioiw with the cimimnex veins arc so ftw snd „n.j|| 
And I find >t hsnl to believe that the pirst saphenous .vcn though not 
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thromlioscd or lisntcd, cnn cam much of the Imd Indeed espeTiences of 
combined saphenous and femoral >cm inUriuptiou ha%e caused me to feel thM 
the usefulness of the saphenous ns a collntcnl Ins been enaRsented 

Of the four cnscs of common femoral \ciii intirruptioii one Ins an excel 
lent result one shovs shpht cdimi onh md (lie other two serious edema post 
phlchitic induntion and uhemtion Discussion of the results m these few 
instnnces s\ill be incUulcd m the (,cneml discussion 

Common Ilmc I <ui /ntcrmpdoii— 1» have reported hefoit; upon the use of 
this operation in cases of thrombotic disease m uluch a lover hpition Ins seemed 
hhcls to be meffcctiM m tunltoUin„ imholism snd especialls vdiou sn advanced 
thrombosis has seemed to call for the liest sort of collateral \enous return In 
aestivation has sliowri that the end >wiU has dtlicuded most iccwiateU on the 
extent of the thromliosis at the time of the operition I hasc reports covering 
five to eivht scars on six patients whom I am svUsfied that the prcoperatisc 
extent of the thrombosis was rctOviiizable In all rcpcatul piilmonari eni 
holism vrai the occiaion of the o]>erition 

In four eases the extent of thrombosis « is believed to be slight though 
icpcUcd embolism had occurred In Oieso (he end lesvilt was cxctllcnt 

In one both saphenous and siii>erfi‘’ial femoral veins were known to ho 
involved The end result was slight enlargement of the lower log and anlde 
with edema onlv on long standing There wore no skin changes 

In another thrombosis was idvaneed and the le^ lilut to mid thigh 
Clironie swilling resulted m both thise idvaiued eiscs and in one of the two, 
postphlehitip indurition and dcmiititis 

^Itificeo^tdonf Thcrapif — I have onlv ten patnnts aceiiratch paralleling 
tliosi treated bv vein interruption but their thromboses run all the wav from 
the mild earh sort to advanecal liivh femoral iiearlv obstructive disease, at 
tended hv pulmonarv embolism The mild cases did well under the usual graded 
convalescence perhaps no better thin patients treated bv superficial femoral 
vein interruption thou„h it has seemed to me that the legs returned more rapid! v 
to norinil But it is m the idvaneed disease mirked bv high femoral vein iji 
volvemcnt that the good results of eonibiucd chemotherapv and pinsiotherapv 
seem espccialh to stand out Tliict of the ten were of this sort, of which one 
was hilatervl aiul persistent One onlv will K vle^Tibed 

V. tOjcnoll nun hit b**»n nWjrrU t tn w» »jiisTslrTlDm\ snrt ino alter going 

lioni BiiarentU noil hil ufTprel » i^nuus putmenarj enil,oIi«m On relurniog to the 
h’Jital the rithi riJt for the fit 1 Cim» »bn«e<l enlargement Two (law taler I fount 
the loner ri„ht leg con ilerablv nollen With eoffiiiept ranno i to inlieafe a high femorfll 
mvolMnient Oi-erntire jmrgery wooll irobiblv have re uUnl m a bilaternl common femoral 

inUtniy,i\nn 

Vlthougli re 1 (nnt to Di umaro] the patient s {rothronibin percentage wa finally 
1 roughi ilona to ”0 anl maiulaiocl at at«wt that level f>r one weeh lUnlaging, elevation 
Ot llic foot of the Iasi an <1 graluatnt eaeKi-«a »ere cmflorC't The nwv es 

ciiirage,| to continue graiitv drainage ant l^nJagiog during the following rear at the 
rnl of which time oolj slight enlargement of the sop.rficial reins below the knee without 
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Eximination re\ rated tight full pi> tenor calf movlea snl fen Itrne s over the uperfiiial 
femoral \ein above the knee At oixration 1 ba] planned (3 mterruft the suierficial 
femoral vein but eviKntIv (from tbe operatne description) roi took the lower eireum 
flex vein for the profunda smtioning the eomm n femoral No thrombus was found 
\fter a normal convaleseeuce for eextral weeks earlj return to work led to a recurrence 
of lameness anl sivellm;. In spile of tbe ui of an elastic stockinp po 
duration anl ulceration K\e]Qpe1 nithin two anl vnebfllf sear 

The se ond case was tint of a 37}earoIl mametl wonnn ntiom I hsl einmineJ 
one year enrber lecaui-e of incipient strico itj of Hit left saplunous viin “t me six months 
Inter, she 1 n jme rregn mt for tlie fir t lime an 1 was subseqiienllv ubjerte 1 to a ce areau 
section Nine dav» fust partum thromlu is was evileot in the dilstel saphenous tein of 
the left thigh nnl irritabiblt of tin t ilf mu <] s in lieatt t an un3erhin„ deep thrombo is 
\t operation a fre h soft clot was funatl to tKiufv the iihenous stunif lut nothing 
(Oiill be sucked out of tiu cummuit fi moral llitb ditisiio w is midt of the siphenous tein 
with all entering bran'he, and ligation of tie common femoral jut proximal to the 
profunda The immeliate effect wos alirmiag Tefore the le„ coull Is* elevalel on the 
operating tal le it betaiiiL line anl ten e The |ulst. rate rsjiltv increi ed nnl sliwk 
seemid imminent Iliwever on «Icinti«n of tli legs to 0 digreeg nnl saline iLnocltsis 
the early sn,fie of sli k Jisippennl Tin riutins. alreilv oiitliBCl wns then use<l For 
the next three muntha the fstient sle|t in a lid elesateil four inches at llie foil snl 
unlertook to see that th baalji, I Ug tra gicen si o|>i>ortu9it> to imply its teins bv 
pracity when \cr she hn 1 1 pen olligeil to do much (soling in csring for her I at v 1 have 
never Jcoowii nujons to Jchsce ao iutel/i,^iiil/v As a re ult four years later after start 
ing with an engorge] edimalous leg a llwkel ifdicnous v tern nnl ligsteil common 
femoral he now uses no 1 sn lug or stocking n tices onlv a trifliag swelling of the ankle 
after an esfeeisUr l>ng ilsv oa her feet anl has no fo liMcbitiu seijuehe The (utieot 
is n3w again pregnmt At >a >» n>hs there is n» e<)emn no evano i lut nit mcrisse 
of Tancosilj in the fS|lieniiiis avstem is noiel 

From mj experience of onlv four well coiitrollccl obsenatifiiis npon iini 
lateril (inninon fenioi il %ein tnlerinption I have teeiited the iiii|iression tlilf 
an immediate postoperative thmmliolie letction multid In s\Mllin„ and Inne 
new in the calf is mon lihtiv to follow tomitnm ftmonl vein uiterrwpiion tlnii 
anv other jirocediire \s a lat« ItmiIi ecletna and vtiioiis (on^istion no not 


of femoral vein interniption al the MsssaeliusctK ( ciieral Ifosintsi (1037 to 
1946) made no distinction between the two piwedcms lie staful m cITeet 
tliat anv subsiciuent idiim is dircctlv projHiitioinl to the extent of tin throm 
Jwsis at the time of operation Tins of course must he tnu onlv m a Mrv 
general wav and leaves out of toiisideratioii vsnations in the eonnections of tlu 
combmecl femoral svstems with the veins ahott I sH.ttst thit since F t.er anil 
(aspir' have shown how verv often no vnlvi is iireviit in the common fenioi il 
or external il nr vein the lirofundj is quHe rjpnbU of fornanlin, blood igunst 
uravitv so Ion as tlic eommon f« moral tven though freshlv ihromWod is riot 
fuliv ohstpuetra It eerlamlv ronnot act if the ion, won femoral ,s 
isneeialK sineo its eonncctious with the .miimllev. veins are ao fiu and sm.il 
I 6»d .1 harf to ui.otc that lha toft of" not ,K,lf 
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SUSUI ut\ 

Expeneiice wilh cases ol Paris qmet throntVjosis (pVileboriirombosK) tivaled 
In \em interruption or bj anticoa^htion indicates that 

1 The consistent use of gn\it\ drainage ^ruled exercises, bandaging and 
the proper balance betneen depondencj and delation is of adsaiita^e m estab 
lishmg a permanentlj efficient collateral senous rttiirn from the lower limbs and 
IS (sptcialh required after an extensive thtombosis 

2 The connections of the deep (profundi) with the superficial femoral 
vein arc nsualh intinnte and oeiasionalh the two systems are praeticalh one 
hut tlu comhmed s\ stems have nnsatisfacton collateral connections with higlur 


1 The normal dcip fi moral svslcm of veins mav bt. expected to offer a good 
collaterd pathvvav as lon^ as the common femoral vein is open whether or not 
the common femoral has heeii iimOvd b\ lliromliosis 

4 Surgical ohstnution of the common femoral vein nicessanlj and sen 
onslv opposes the establishment of an effective oolhteril circulation but mav 
he compensated for hv espeiiallj pioloiigcd phvsioilmapeutic measures dtiiini, 
the immediate and remote convaK sconce 


tVuT 

I i IwurU E 
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IIOiI4NS 


edema remamel From t]ic motuent antiruiBaHtion hhj 
rapdlj imrroxed and tl.ere none of the reaction «o 
«ffer comm»n femoral lein »ec(ion 


imjiloj-i I (he state of tlio Itg 
often seen m fins sort of ia<ic 


Amonsthe st\en ear!\ e^sos the end result in m<cis oKeelltnt The tstiwjDi 
14 an instince of remirinec nficr a bout of hiparin willi seeondan treitmciit 
In Djcuimrol The immediate result wis satisfaeton, but the patient cannot 
he traced Of (lie three advanced cises, one is ctesonhi d hire ns hnvin, in ox 
cclicnt result Tlie other two patients siilfcrecl from persistent hi„h thromboses 
just short of obstructive tbromlwphlebitis Bothpuscnt as iJjtcrivult 
swollen limbs without cutaneous ehsii^es 


nisCLSSfON 

This report arj,ucs for In itment of venous tbioinbosis bv intiein^iil ifum 
with presenatJon of the eomntwi femoral pilhiiai plus u tanfuIJi controlled 
scheme of phvsiothcrapv Blwkute of the common femoral >un that is the 
outlet for both the deep fitooinl (piofundi) vein find tin suinrfitnl fcinoril 
rather than disahlcment of the superficial femoral aloni would seun to Jcpic 
sent what the Swedish school regards ns n cuise of jiermanciit idema and its 
eoii«cf(Bcnces Superffon! ftmoral vem scctiou »s o rchlneli harmless intii 
luption Imt sinei. it offirs invcure protection a,.ainst cmlHilism (ciici throttilio 
sis Ills started) it must if used Ik su|>{>ortcd bv aiilKoa^uliition 

Thosi who incliuU m the aftirJnnlincnt of fhur cases of tlinimboMs no 
other directions tlnn enrij md persistent amhiiliti'm onlv halfwiv { fif 
fniniv vvilliii„ IS hetfei fhnii si tmliiu or siftiiij. but om caimot w dJ 
and the iicwU used nnd pre^umablv delicate and ddutabli tollifcral jidthvi ns 
should not he ovcnioil nl from tlu start I recommend esjuinllv wnlkitu with 
the diminished hvdrostnlic venoas pressure and weight he inn. sliowti ainon^ 
the cxciotscs in Fifr 1 • A few minutes of this ixertisc can be e irru d out rnauv 
times a div alternatin'! with fssl rest l»r Barren has shown nu* Ins figures 
for the pressure lowcnns: effect of wnlhin. vs eompired with sfsiuliii^ and sii 
ling lie points out whit others of course hive ritonlcd tint tin rcMuj,^ 
erect venous pussure is the bvdroslstic prevuiu of the cohimti of mudhs 
from the point at which the iiredic is niM.rted in the vein to the level ol u„ 
ri.ht luncic' jthis about 1(1 cm of striill) venous prcsstirc On walkin^ t|,,^ 
pTCs-svvrc IS lessened hv almost '>0 js r cent \t the >jmc time Iiftin„ or stnin, 
me tends to incrciM. iioimal pUvsuns Iwth in the enst ptisituui and ilnnn 
exercise Afcre foot excreises in the iittin. |K>siti(>n call's no such a fail 
prevsure as actual wnlKini. Bimlagin^ the. Ic^ mmus to nu odilitioiml sieunn 
- ~ ^ fontmn of the lower limb veins Inelfcd the aim I am surj 


inlliienei of 
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SUMM 1R\ 

Experience i\ith casts of earij cjuict thrombosis (jihlebothroinbosis) treated 
In \ein interruption or be anticoa^lation indicates that 

1 The consistent use of gra\it\ driinaste graded exenisos, \)anaaging and 
the proper balance between dependenej and elexation is of adcanta^e m estab 
lishing a permanentli efReicnt collateral aenoiis return from the lower limbs, and 
IS especidllj required after an extensne thrombosis 

2 The conwettions of the deep (profunda) vmIK the superficial femoral 
xem are usualh mtimatt. and cxcasionalK the two sx stems are practically one, 
but the combnud s\ stems have nnsalisfjctorj eolhieral connections with higher 


3 The normal deep fi moral sxstem of \eins mac be expected to offer a good 
collateral pathwai as long as the common femoral sein is open, whether or not 
the common femoral has litni invaded by thrombosis 

4 Sur5,ical ohstniction of the common femoral sein necessarily and son 
flush opposes the establishment of an cffectiie collateral circulation but mac 
be eoTopensated for In cspmalh prolonged pbssiotberapeutic measures dnnn^ 
the immedntc and remote conialesecnce 
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PJILtGUA&rA CfRU/jF^ DOLLNS \ND G\NCRL\E ASSOCI\TFD 
WITH THROMBOPHLEBITIS 
CAst REronrs wn Rfvijw or the LiTFRVTnR> 

"Michafl DeBak» \ MI) • ^\d Alton Ociisner AID,Nn\ Orleans, La 

{From the DepartmenU of Tulonc Cnurrmly of ond the Ochemcr C7.«.r) 

WASOSPASM in asTOciafion with tbiomlwphlelntis Ims betn dimonstratcd 
V both clinioallj nnd oxprrimenlallj and w now genenllj rcco^ized is a 
common flceompanimcnt of that condition Iloweicr (he occunonee in \cnous 
thrombosii of Ihc e\trcmitics of tlmical mimfcstationx of arternl niTohement 
which are so scseic as to siiniilite aciiti arterial ocilnsion and which c\cn 
terminate in {.aiiRrem is extremelj iineonitnoii A rc\iew of the recent Tiiedifil 
literature icieafs 5(i cases of this tjjii. m 24 of which Lsn^rene deAclojied Onl\ 

3 reports*' “ ** eoneemed partieiibrlA with (his form of the discsse appear 
in the Amoruan hterutiirc most of the others liasint, been recorded bj French 
obscri ers 

The extreme inficqiicnes of this condition and tlio few reports on tlie 
subject in the \ineiic in literature prompt the wport of fht follow in;; two eases 
which represent the two different t%|)esof the di«,is( J» addition there are 
ccrtsin interesting fi itures eonecnieil witli the pathogenesis of this iinimial 
form of \enous thnnnliovis which diMiss fiiithei consider ition 


RFPOR r oi c ^^rN 


Case 1—^8. rear «U wltile maa vUo liel ha I ul emae rolitis for (trelre resr« | 
been (rcafet roixerAStaelv wiih giMil re«ulH onhl ehonir irfere li was alnmteil to Tiuto 
I nflrmaiT Jaa. In ltft< Rurgie*! ibera|« wa* lh«i> deci) 1 upon be au»i tii» 

nianifestntiOM of diarrliea lene inua aol II<K»lr eioola eoulJ no longer l>e rontroll i hy 
mediosl tnea gren At ilua lime lie intient a |p>oer<l tonliHoii Wfta joor Jip npjp,i,jj 
ehroni allj ill deludralect ant un letnouri heO an! |e hsi nppnrenflv iwt ronsi iomUt 
weight Jlc'ulfa of Iti pIi>Bieftt rsaminnUnn aieri. otherwia negnlire Tie teinpimturi 
rengtsl between lOl ant lOt ) an 1 lie | at e Mnweii lIKI nnl I 0 lieala a minute The 
blootl pressure waa II2 ayatilic mil ro dii lolia 

Pesulta of UltorntiifT tn»e ti„Bln>na were n |.a(re< lolutmt, feril nnl laKenuloL-j 
eiaroinaljona esfe/t na follows Itiooa] leoioA')'n per rent fS (liu js-r eem , j 
llooil eells .50001111 jar rulie niillim ter nhiU Wool aelJs 8 SflO |.er ruli miMini irr 
neulrcphilea 81 Jar rent ilateUla I.IHSKI He jatient wna rei .Heil In 
smoodJrv hypoelironiie anemii CoagaUlion tim waa IVa minutes tlmling lime I minute 
and serum proteins 5 £ < 1 1 p r eenl 

On Jao 191* Ihe piiti ut rsiawnre.! a miJJm severe pmo i“ I’*® left leg ,l 


region of ‘5<arpa » IriiingU- 
relieved be morphirie Sinn 
and cold ami to a ux 

coloration lad been rejln 
evcliyniosea an) areas of p 
thigh i«rticularlT in tho r 
the onset of lain lie eslret 


II ram vn imlli Btiii|tl» an! «i lintly and wna onlv larimHy 
10 1 rmmederieW afrer the owmt of ^siin the limt Witiw - , , 


me B Mdi h red esior Within o 
i eil It an iwteaisr eranJtie 
laxieihial lemorrlage were oleei 
gi n of h ar}ia » tr»B»t,le (Ki>, 
mite liegnn to ewrll aa 1 will in 


me nnl one half hours |l 
V ilneous t (• Inrnti n 
rvet in Ihe aliin o\er it 
I) Will m one half 1 


^hsht 

“ft" r 


lie oe»t h ur 


I'e.ame ^re,,!^ 






PJILCOMASIA CFRULEA DOIjFNS AND OANOiRF\f ASSOCI VTED 
■\\JTir THIvOAIBOPHLEBITIS 
CvsE Reports and Reiipw op u/e J^tninTtKE 
■\IlCHAFL DEBAKFi Af D * AND \ltO\ OcHsNfR, JI P , NFW ©RLf i\S I \ 
(From thi DepartmfvU of Surgen, Tittaiie PBitrertilp of iouw.o.io and the OcheTier a^n,c) 

T/ASOSPiSH in as.^oe}ation iiifJi (hrombaplil^fiiris has hecn dcmonsfrifed 
V both elimcallj anil PTiwnmentnllj ami is non- »cnerillj reco„nizi(l as a 
common npcomjiiiininwil of that londition ffoiitur (he occmrencc in ipiiotis 
thrombosis of the extremities of elmical minif« stations of aitenal iinohoment 
which aie so severe as to simiihtD acute -irfcnjl occhisjon inci iihieh fun 
terminate in Raii„rene is extrtmeK iincommon A re\iiw of the recent inulieal 
literature le^e^Is % cases of this t>pc m J4 of nliieh jjan^rnne deiiJopeJ Onlj 
3 reporta” " ‘ eoneertied |>irtifiilsrlv with this form of the clisnse appear 
in the American littritiire most ot llic others haiin„ been recoiclej bv Freneb 
obsc^^ ers 

The extreme infrequciici of this comlition and the few reports on the 
subject in the Amencm Iitentiire pionipi the reiKirt of tlu following two eases 
which repnsent the two different t\|>cs of the disea.ee In addition there are 
certain intLiestiiif? features concerned with the pithosencsis of tins tiiiiisiial 
form of tenons tliromhosis which diMne iiirtlur consideration 


ne PORT 01 r\«Ps 

Case J—\ £• rear v) f rrhiie Bian nl o ha I hot ul erohre rot/ti* tor tirehe v 


I FiJ f 


been tfeslct eons reelieelv «»tli gool results aniil ehorilr Ufoie K wm alniiitn] lo Touro 
Inflrninre Jen, 10 ISS/ f*ur(,i b 1 Iterspjr w»s then .leiUl upon Itmus. Dm Imi si 
manite talions of <liarrliea leoe mus nnd IImkIs eiAuln eoutl ni loa^tr !,«> roulr lie) f* 
melieal mra utes \t itiis lime {lie iniiinl s f.<neral euftliion ns joir Ih 
chronKallr »» JeJi^ilMlcil *bJ u» lernoun lie I anl le liAl iiipurenlie lo,] 
neifiht Ke ulfs of llie llijrial esammstioo were u(l rwise iiegstiie Tlio teniin*ratu,e 
rangel twlireen 101 ani 101 I snl Ih. |>ul e I tween H«l nnl 1.0 Issis « nirnule Tlie 
bloo.1 *?"*'*>’ *”• ‘1“ 

Kesulls of latwralory m ei-ticslions were mRitite i« tulinj; fernl anl M lent! m 
Mamiaanwi' rarejt »• fjUuwe lll»>.l l■<mn).l tin 415 J-er rent ii S Cm ;ir rrn/ reJ 
blooJ fells _ 100 Olio per eul e ni>lliiM<*lir wt ite llo I ell* s 00 jer cul i nnlliin, t. r 
neutrophile* ’’I pe eent llA'et' C-O's*" Tie inlitat nim tepirl I in | ^ 

eoconilnry tiypixfiromi aneinis a Hnir ««* Ha ffitnates blWto^ tin j niinule 

anl eerom j roteins 52 Oin jsr curt 

’ 'en eeTere |ajn m the left \fg 
anl TiJ ntly anl *va- only p,ri 
rn el of ] nin th limb I m ^ 

1 Hii li ft t r I f twJl «i>e anl oae-half hour 


anl ron »" t 
eoloration 
erfhymo»< 
thi|:li pal 


•0 1 br 




^ehrmiie* »" 1 Ixteflitl heworrlmpi were ol wJ in Ih »lim oi.r 

^ in the leg on of Naflei e triaatte (f It Ij M ilhin oi e half I 

t Ih gnn to sstll an 1 Wiihin tie neat h ml it l>eraii 


' ® I'n il 
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.™n,n M«ion. coull h f.li .n tte Jm.oml itlm ,»1 ffcll. pul il.on, eoull li<- Wt 
,« ttu po iniut W,»\ .,»J .luP-Hi. )«> 1 « itlunn "I™ I’'”’"' 

•iKt tl» ou-el It 11,6 ,11,1 o( t«o l,™i* 1,066166 -o urtfi.ol iml< 6 t,ou' could 1,6 Ml in 
tkc loot klms 6111, tl ,..6 .1..1V16 m flu liuil.. dcfriocoflon oJ tlu c.ncrfl ,on,l,t,ou 
oocurreil, wliiflU siuyt-P'**?'! Pirf'ulitot' eollijw 

ram was «ome«>nt W Wt Wrt» •MojiU.Ctic tloik with i. 1 p<T rent 

^tntiDTi of pTooMtir V.N,tri>.MonV lut tUe color of tlu- dnl imt change Recauu of the 
— n.f^vdtations of iinpcmm.. shock the patwnt giwa tran tu ions of «hole bio 


pla 


f whole blooil and 





{(a e J> — fJiotpT(rrap{ of Io»*r extrcmltie takrn Rir>ro»lmat Ij nf*rcn month* after 
thrombotic e» I | rhontne left leg Comlktely reco\ere<l 


tnnther fhv ;rnu who * m IW p^tcent at this tmic (nhout one tin) one half houf** after 
the on>ef) made a diagoo is i f (hlelotliromlo is of the j s< u loeniholir itpe and undertook 
aijrjfiral etf (oration of the femoni vejn unler spinal nnil^esn A lonptulinal jnnsion was 
111 )e leginBiojr ju t abofe the inguinal rfenjee an) jo t nielul to the femoral j ulsatm i and 
’tits eatendel downward for a ili tnnee of about l> em Tliero was considerable eduna of 
all the fi su « tfler the sup rfiml anl deep fii«ia hed lun diridtl tlis conunon finoral 
sajarSlml femoral leep fsmnraV (profnalO ^nd aaflienous Ycms were iVntificd aul treed 
Coarse lifratures wen plaiel Io»s«>i« sronn t these aems to provide a real' raecns for later 
henio tiuis Tin coranioB fcmoraj vem ^a» greatla enEOTj;e\ but rather rott The internal 
raphenous von «aa al»7 I r < and folk Thi femctnl arter' was pul atmg but was distmctlr^ 
eonteneted Winn tie yperfual femoral \em wi opens I jjrsuular clotted Hood Qof the 
‘ eWTTant jeWv tvpei b „un to no* from it when the incision was eolarge.1 riill more 
rlita cscapij \ ] irge clot was finalk suckoi! out of the di tal end of the veui anl aootlier 
from tlie iroaimal enl Himoval of t)>,v, rj^f, b„, fot/iwctl hv free fdeedinc The 'em 
■wmi li*alel Isith abwe anl Vlow the in i ion anl the woiml was close 1 m Javer 
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DFD\KE\ AND OCHSNEB 


Imn^iatelv followisg tlie operation there «aa iJetiiiite improTement in tlie patient ■ 
condition Pain nas greatly reliered The extremity began to /eel warmer discoloration waa 
le s intense, and pulsntions in the foot retumeil Improiemeet eras gradual but by the end 
of a weeh elems had compleielr aubsiled nul >>▼ the end of tno weeks di coloration hal 
disappeared 

Ileostomy and appendectomy were per/omed Peb 25 1<>I7 Beco\erv was uneientful 
and when the patient left the hospital on Mareh 14 his general conlition was much im 
provel Tlie onJi signifieant fin ling id the extremities was a slight ejatiolie tinge in the left 
foot and toes on depen leney An elaalie 1 andage was adnse ] 

IMien the fnlient i as again examimd Noi “! 1047 approximately nine months after 
the throml otic ep'soile liis general ronlition hal eoalinued In iniproTe There was no elema 
of the left extremity and no funrtional distnrbanees were b| parent The only departure 
from normal was a slight di lolnration of the toes on depen lencv together with slight eon 
traetion of the toes 

Tlie patient was last seen m Mat ItlS »hen he retorneJ for resection of Ihe colon 
which was followed by an uneientfnt fonvnle lenee U thi time Approximately fifteen 
months after the onset of the thtonilusis exaniinslion <f the extremities resenltl wo 
iilnrirmilities of any Vmd an! it was exilent that scniplett reernery hat oecurrel (Fig 3) 

2 — \ 40>earold while woman was «cen m ecnsulialion in n north I,oui lana 
town on Feb 2 1947 for va«rul«» li mrlances ineohiog both lower extremities a,iie hal 
liegun to suffer from xague gem mb/el ahloiiiinal imln .hmfly on the right side on Jnn 21 
1 147 and had bi*en ho pitalixe*! forty eight hoots liter ofler melena hal npjearoil For the 
next three dars loth pain an i melena locreAseJ in seientv Tie tlooil which menieil to 
come from Ihe large lowel was sUrk ant roixcl with foul material Results of phisicn] 
exanimatiDii at this time were ixLatiie except for some lenlerness on tlie right side par 
ticulirlv ID the luuir qualrant Urindrsis bloml culture fien) examiiiatiun an] culture 
iinl roentgenograms of both the cle t an! the aU! men were esintially nigntite The rel 
blood cell count was jinoOtm per cubi< millimeter ant the henuglolin xf) per cent TIio 
white Hod.! count was lOnm) jer cnbu millintcier aol the |*l>mor[h(>iiurl ar hucoiyte 
percentage was Sfl 

On the fourth dav of ln> pitabxalion after rctal Wemling hal l,e,ome lex a Urium 
enemi examination ehowe.1 a definite rather exten lie filling lefc t in il e coral re,.i >a an 1 
■IS enling lolon lost below Ihe bplic lUxure whether it was of taabgnntit or of iiiflamnia 
ton origin loull not I- defeniiioel For Ihe next lay or two inm and feud rnwa were 
more dcfiiiif Ir lo-ali/el m the Malt l»»er f|ualrant nn « It wim tliougll tlint a inn was 


lexeloimg m this nrea 

On Inniiarv the c'hblh lay of illnes , rl mi was ot erieil m the rithl lower 
exlrecnllv within forlyeifcht lioore li. elema le- nine mn Ii. m extent inrolvi.ig the 
whole extremity ani ir.-.eoting the ap,-..anre of iWegma-.a aba d lea Tie following 
day a similar ronJition dcveloi xl on «le 1 ft mlc On Ih sane day a I ej uoU eous J.a 
Jo, oration with purjur. an is " «•“ •»« f-' 

Alt! ouch lumls.r -ymiuttell Jlahs wen larriel ,iut on Innuarv in nnl j 
of d. otorat.on became larger anl lee, r roalceie.! .nl e.entuith ,re-.o,ed a 
picture of nirly gangrene 

The nlmmutraliou of ,a-nir.ll.a was « gun as tie pat,. at wa a.)m.,.ei t< ihe 

Im mlal but was liecintinuej at the enl .f seienty two lours lx nusx of the n,,H.ura„ r of 

wliflobloo- ^ eimsolfalion on Fe, 2 1947 ,e appenns, , 
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at>5e 

noth lower extreraitie-, were extensnelj .woHpd the left wore than the r.cbt On the 
left »\ie tlie swillipR was diffuse nni pitting ami mroliel the eolire exlremiU fhe e.tewi 
was sufSe«liTe of t.hlegmsMa alt n .lolens Imt the uperfieial lem were not ao prominciil n« 
they u«uall> are m thu condition 'the hm pnle and tt»e tempemtuTe reenwd sliRhGy 
lower than nornnl lul Miona in the .loraalis peffis pn tenor tibial, an I femoral arteries 
were not palpable but rmsht luxe been by «weUvi»„ feensation was nornnl There 

was (onsiderahle tenlerce«a in the ealf and on the melisl aspect of the lhi(,h 

On the npln side fwelbnc in the thigh hod somewhat iltliough 

the leg was still 1en«eh swollen to tlie hne< V distineiMc blicVish discdoration Micsestiie 
of ewtlv dtv (pingrene was present oxer the tws and dorsum of the foot it was more 
extensive on the outer tlnn on the inner aspeit This disioloration a» it extended upward 
to Ju t below the knee graduillv merged mto a purph li deep red ind then into a hrii;ht'r 
re<l discoloration ‘•onie large blehs or biilhe were present oxer the dor urn of tin font 
and jiist above the ankle where ewellmg was particwlxrlr lense Ihil atmns of the femoral 
arterj were palpable but the dorsilia pells and po tenor tibial arteries could not lie filt 
Sensation was nnrmil to the mid dor urn of the foot tlien it gradually diminishe! and 
^TiMly di appeared entirelv in the apfarentW gxngtenou* area TenltTries on the right 
sile was limitel to the calf Motion alihouKh present was much diinini«he<l 

hfter the initial examinatien the a'sloiwiTi'd le »on Iwiinse of the Tuanifestation* of 
peritoneal irritation and the multiple lo<ation« in the mum ami a e. adinjr colon wna 
tAongni to Iw fnflsinmatocx father th*w malicnant though mali^miu' naturally could not 
I" excluded until the allomen was opencl This lesnn it wa* thought hal precipitated a 
seTere thromboflilcbui prohabli of the dmfenionl region »ilh later extension to tin iba* 
w« an ffte right anf Mill fiiir iniolveoient of ibe-e le »els on the 'eft It was further 
postulated that eeiere arteriospa m had alTeitel the lower leg and foot and that fins factor 
eupcnmpospl upon the ma iie Ihrombo is had resulleil in arterial thrombosis m thn Joiinr 
vTtsculaT cAanneC. anf accounte>l for the lerelopmcnl of gangrene m these areas The 
concept of artCTioiasin wa eiiPloriel bs the fe«t that on the left side the extremity was 
nV aal coJfir tfian normaf jmf eemel to *ho« rather pour filling of the uperfi lal \eins 
On the right sile \a ospa tn and thrombo is eeenie) i iw'te tea ntiMli. explanation of the 
pV)e<^»pi rnr‘}i<(ia chan arterial emhofi m Imiuusi pul itions were pro uit in ilie femoral 
aiterv anf tin circulatim in the thigh aeenud normal 


\nticoagulanta were not regarlef as inluated 1*0000 c of the presence of an active 
Weelm^ Vveo fienvpr advi ed con isicd of Iran fusion tlie red Hood ceil count 

now being 3 ono 1)11(1 f,er cul le milluneter an } fhe hemoglo) in 60 per cent continued daily 
lumbar sympathetic hliJrlts n arn'enauce of rlie lower extremities in a position at or slightly 
Wlow be^rt )piel protection of the estremiliea from the weight of the bed eoiering ani 
other trauma, and the 0 e of all po siM, mes ores to prevent infection It wa* thought 
that amcunation of tj*. rig*- feg wnuh evewfnaJlv b*. neces ary nfler demarcation bal 
occurred It was al o thought that sMominal exploration would be neies ary to determine 
the character of tie eecal Jesun and its appropriate tccatnient 

On Telrunrr 3 the day after the exaiumation reiorde-l di coloration similar to that 
present on the rijit s,le apj cared in tlx* Mt foot aal on the following day the patient 
wu removed to New Orleans by an)>D)aore On the nay to the eitv she expenence'l for the 
t I time a sharp pain in the right chest Cxanisation on arnial was sub tantiallv the 
same as when she had been cen fortr-cight hoiiiw earlier except for the di coloi-ition in the 
♦ ft foot and leg anl the fact that edemo of the fower extremities now extended ymmetriCatly 
wmtilicws wheyw rt waa wither harply lemarcafed from norfflal tissues 


All the laboratory examinations ongiultr perfotwed wei 
wegative finbngs The red Hood eell count was now STvOOPO 
per cubic millimeter The hereoglobui was 10 1 601. per cent 


le repeated a nh the same 
an! the white count 2l,5jf> 
<h« hemato.tit So, acivl the 
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Immedinfely folIouDiij: the opinituin there use definite improvement in the patient a 
eondifion Pain na« (treatlv reliexeJ The esttemity liepan to feel fl'ariner diecoloration was 
leas intense an] pulsations In the fool returttel Improvement na« gradual bat bv the enl 
of a. week eclemn Ind conipletelv eubaileil nnl by the en) of too weeks di«eoloralion had 
disaj peared 

Ileostomy and append.itomv were {erforniel Itb "a IPJI Ileeovery was une'cntful 
nnd when the patient left the ho pilal on Manh If hia general ronlition was mneh im 
proied The onl> significant finhng in the ertremities was a slikhi ryanolie tinge m (he left 
foot and toes on depenlenev An elasfie baolnge nus advisol 

Mlien the pafient was again esaminel Aov ' 11>4T tp{ rovimitely nine months after 
the throtniiotie epi o>Ie In general eonlihon lu<I tontinued to iiiiprose Tliere was no elems 
of the left extremity anl ni funetiunai lialorl noees nere apparent The onlv departure 
from normal wa* a slight di eoloration of the toes on ilepenleiiiy together with slight eon 
traetion of the toes 

Tlie patunt was last seen in Mav 11*48 alien lie refurnel for reseelioa of the colon 
which was followel bv nil uoecentfu) eonsale ne 41 this time ajj roximatelv fifteen 
months after the onset of the throniliosis exaininatuio of the extremities resenleil no 
abnormalities of anv kin I and it was esilent that louiplete reroverv hat oieurre! (Fig 2) 


CiSE 2 — \ dftvenroH white wonina was neen m consultation m a north Louieiaan 
town 00 leb . I**!" for so cular ili iurl>ance* intoKing both lower extremities ‘■he hal 
bejrun to auffer from vogue generalitcl al tominal |«ia chiefly on the right si le on Jan .1 
l‘il7 and hal Icen ho pitulixe.1 fort} eight heurs later after mrlena hal iipptnred For the 
next Ihne d iv« both piiin and melena increa*e.l in ee>erii> The Mood wlmh siemed to 
come from the large bowel was clerk nnl mixed sciih fool niulerml Tleeults of plijsicnl 
examination at tins time were negwine except for some fern) rness on the right aile par 
Itcularh in tin lower qiiailrani Urinalvsi Hoo.| olture fisal examination anl culture 
and roeiitgiiiogmm of both the ct>e t anl the ablimen were esspntmllv mgiitne The ted 
blood cell count was oddiintW [rer (ubii niill.i.ieler nnd the hemoglol in sn jer rent The 
white Wool count was lOtWfl jier cubic millimeter anl the pflimorphonurlear leucocyte 
1 ererntage was sO 

On the fourth dav of ho pilsliralion after rectal II eding hxl |e onu les a barium 
enema eaaniiDafion sJiowel a ilehnile rallier exieneice filling d fict m the letal region niul 
Rsecii1iD„ colon just below the liepati. flexure whether it was of miilignant or of iiiflamnia 
tor) ongm c oul I not be. iht.rminel lor the next cl.v or two pain anl tenlerness were 
more definitely Isalitel in lie right lower ciualraof anl it wiu Ih.ugUt ||mt a mxss was 


deceloping tu this area 

On January 2S tlie iigMli lav of illness elemi was 
extremitt wUhin fortv eight boor tin ediina becane ma , 
wh k extreoiilv nnd presenting the appearance of |hlegns.is 
dav a similar eonlilion derelopcl on the left side On tie su 
rotornti m with purpuric nr. is oppeareil o»»r the loie ami ,1or , 


ob 


ervel m the nght Ijwer 


-ne in extent involi 
» nil a dolcn The f 
we liar a ileej xiola.e 


nng the 
'ullowing 
•ona dis 


um of the right foot 
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low«t PXttffmilifs. Definite tenderoe •• uam eVitei on llu? e«i‘«:n1K m Die urU 

lo^^er iiundrant, and there «ome ngnlitY in «e. in incleterin.mfe ma.s ivas nl o 
palpate 

Doth lower extrcmitieH were eTteo'irely snolUn, the left more thm the rig t n t le 
Mt aide rte swrtlrng dvffu«e anl nnl twoUel the entire extrem.ti The edemn 

was suggestive of phlegnnsia ftlbn dolens but the opcrfifiH vein were not n- promioent a- 
thev u ualK are m tlm condition The rtm «a pale awl the temperature seeme.l lightli 
lower thm normaL I uNations in the .lonwlis pedi. pc t*rior tihial and femoral arteries 
acre not palp^ble but wight have bein oWured bv swelling ‘'in ation was normal Tnere 
nas considerable tcnlerniaa in the eilf and no the meilial aspict of the thigh 

On the ruht ide swelling lO the thigh had appirentlv subsided somewhat although 
the Ug was still ten«els swollen In the Vnee i di tinctive l>lacki«U ili coloration suggesfiie 
of earli drv gangrene was present oier the toea and dor«um nt the foot it waS tnore 
extensive on the outer than on the inner aspest This «1i coloration a« it extended upward 
to Just below the knee gradually tnerge.1 into n purpli h deep red and then mto a brighter 
red Ji coloration *5owc large blel a or bullae were pre eni oier the ilorsnm of the fool 
and ju«t above the ankle where swelling iia* particularly ten e Dulantiona ol thi fewioral 
artPri were palpabh but the dorsalis pe<ba and postenoe tihitl arteriis could not I* felt 
*1001111011 xraa normal to the mil dor um of the foot then it gradoilli diinini hcl anl 
fi'naffi ifi appears 1 entirely in the api itentlv gangrenous area Tenderne J on thi- tight 
8id" was limited to the enlf Motion although presmt w"s ijiuch diwini«li(s! 

iflcr the initial examination the nislominat b lon liecaiise of tlic jnanife tation* of 
peritoneal irritation ilnl the niullifle locations in the lecom and aicnliiig colon iina 
thought lo be inflamniaton rather than niolignanl thoO|.b malignancx natiiTallv couW jiol 
he eac/ufeif until the aMmnen was o|iene.l This 1* ion « wb» thought had precipitated n 
•mere thromhophletiti probabli of tlie ilmfeoioml region with later extension to the iliae 
vein on the right anl still later inidieineni of these xeavl« on the left It was further 
po tuhted that seiere nrterio«pi m hid affeiiel th< lower leg anl foot nml tliat this factor 
superimposed upon the ma ive tlironilxi is had resullid in arterial thrombosis in the loner 
laiculir channels nnl a(cnuote<1 for the devetipment of gangrene iri these area* 
concept ol artetiospaam wa iipportisl b> the fact that wn the left site the estretnily xia« 
pale anl roller than normal anl feemial to show rather poor filling of the superficial Veins 
On tie right side laanspasm «nd ihromho is aeeiuel a more rea onahlo explanation of tin 
psfliolop conJiliofl than arterial emtioli ni l>ecause pol'ationa were pre ent m the fcinoral 
nrterv anl the <ifiulaii<in in the thigh soenieil normal 

\ufi oagulants were not regardel a indwaleil t'orausc of the presence of an active 
WcfsliDg leaiofl Tic (lierajy alvi e.1 consisted of trnn fusion the nd Moml cell count 
now licing 3(1000(10 per cubic millint<t c anf the hemoglobin Ml per cent continued daily 
lumbar svinpalhetie Mock maintenance of the lower extremities m a position at, or slightly 
Mow heoTi Je»c) prai/vt oa oC ffte extremities from the weight of the be>l coveriDR and 
other trauma anl llie use of all pnssihh mex ores to prevent infection It was thought 
that amputation of the right leg noull eienfminv bo nt'ces ary aflir demirration l,ad 
ncciirted It was at <» thought that abtwniwal exploration woult be nr-usssry to determine 
the cliarscter of the cecal lesion and its appropriate treutment 

On Fehruarv 1 the day after the esanimatioa recordel discoloration similar tn that 
present on the right « le appesmi in the left foot an I on the following dax the patient 
wae removed to New Orleans by amlulanee On the way to the ntj she experiencel for the 
first tme a sharp taiB in jb ght e’esf Z^xamioatioli on arrival was substantially the 
Mwe as when she had l>een seen fortv eight hoarw earlier except for the di coloration in the 
left foot and leg and the fact that elema of the lower extremities niw extenhd evmmettically 
{Vg s'”*' umbilicus where jt aaa rather hxrpty demarcate 1 from normal tissues 

\15 the laboratory examinstioDs onginallY performed were repeated with the samt 
negaiiTc finbngs The rcl bloo.1 epJl roua* wsb son S-jOflOd and the white count 1^3(1 
per cubic millimeter The UcraoglobHi Itlt Cm per rent, the hematocrit 35, and the 
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ii.utror\.A.c perceT.US' ^3 revenl^J 1*0 significant findings The 

platelet count nas nt 7oO per cubic millmicter, tl.n bleeding time icas 1 minute and 
Magulalion tunc 3 minutes 15 econd* Tbe pTothrombii. time was -lO per cent of normal 
Reults of agglutination tests Wood ebtm.nl determinations bloo-l culture, and sputum 
caammatvotv ««te ncgatise *^rum prolema were 3 75 On. cent ^ ^ 

RoentgenogrtBLs of tbe cite t bowel increased dens.ts in the right loner 
'trial tudiea pointed more anl more to the diagnosis of pulmonarr 


glohulm 2 50) 
la c anl ubsequent f 

TUc patient gradually improaed nnler & regimen of penicillin, Iran fusions and the 
usual supportive measure Tl.e temp, mture nbich bod been about 100 i gradually fell 
and readied normal on Feb 2» 1017 Ibdominal pa.tt nn.l tenderne s di appeared and 
the ma s in the lower right 'ile l>ecame onlv qne tionablr palpable 

Flema of the aWomen and loner extremities slowU disappearel the areas of 
gangrene Isgan to demarcate anl on bebmarv 13 the pulsations in the dorsalis pedis and 
posterior tibial xe els on both aides bseamc palpable Crnceotogic examination on hUreh 3 
honed no abnormalities 



riarium eneuu cxainuatioa on \tatcU 1 . bowed tbe cecum eoftttacted to a usttow 
tubular cUanne! with the ronstnetid segment harplv ,lemartute>l from tlic apparently 
normal bowel \ tentative diagni is of nmelioma was miule despite the fact that results 
of proctoseofi examination anl jurgative tool stnlies were negatiie anl emetino was 
giien for ten days Vt the enl of this lime another lanum enema examination ehowed the 
eame ot crrations as w<11 as % fairlr well risoalized appendix The diagno is of afpendieitis 
had nit previou U lieen entertameil I'Ccau c of a hi«tor\ of appenlectomy for acute 
appenbciti an! the j re ,nce of a McRurney sear in (he right lower quadrant 

The abiljmen was ex|IoTe,1 on March 21 under epnal nnalge la through a low para 
ine<biin inn ion. Tlie eeiuni was Imunl down b> relati'clv recent alhe ion* in which the 
appenlix was indulcil nnl from which it was free*! with some dif)ii.ultx It was retrocecal 
anl perfomted at the tn*c M the ite of pertomtun was a small well walled oH ab cess 
The afpcnhi was reuiov, 1 an] the defect m the cecum at the nppenlieocecal junction was 
repaired 1 mall follicular ex t w»» rsmsael from 'be tight oxarr Fxploration of tbe 
pcbic area showed a normal arterial tree The ilrae tains howeier, were completely 
tliromlosed on loth side nnl were represinleil only Ir fibrous cords up to their junction 
with the vena cava anl as far dislallr a pa]{,atioa was possible The specimen exci«e<l 
for examination from the vein tm the right wa rorajktelc filled with n well organire>l 
thromlu win li on hi tologie exatninalion showed sqm* recanaliration. 

The postop, ratiie course was atiafactorr except for the development of » localized 
pericecal al scws which required drama)?. The gangrennus areas on the lower extremities 
were permitted to beiomc fullv Cemweatea (Fig 4) and on tpnl 2o the large toe anf the 
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MPon'l toe on the left foot nnl hU tin. tots end part of the ilorsuni of llie riclit foot nere 
amputatel It \>as belie%e(l that the pitient ooiiU hate a funrtioninft ettremitv on thii 
»i<3e a well at on the left. Bectoning Mar 3 104,, and in ucee ne atagea ending June 27 
the defects on both feet were aati faetonU eoterel with ahin graft The patient nai 
dis harged from the ho pifal on Vug 16 194,, on a regimen of gralually increa ing 
exercises 

Tlie patient returned for oWrtation cm Nor 24, 1047 Her condition was found to Ic 
eitisfactory &hc had gra3inll> hegua to bear weight partially on the left foot with the 
aid of rrutehes anl the u«e of apeciallr male ehoe« Sie had b1«o continued to wear 
elastic banlages on both lower extremitie No edem t had oeeurre,] 

The patient was again ol ene«l March 2* lOW At this limo it was noted that 
sensation had alranced over the entire plantar aurface of the flap on flic right foot Full 
weight bearing on both feet wa begun after a apecml ahoe was madn for the right foot 

MTien she wna la t ob eriel on May -1 104A the fwitient was aide to walk unailed 
with a gofll gait Mie had continue) to wear eh tic Ian1age< anl there was no edema of 
the extremities Onli slight eolrr (hinges were oWraed on depenleniv (Fig 5) 

CIIMCVI IlCTtnF 

Tlic first of these cases )s ehanctenstic of the comlitien 1 nown as pseudo 
ctiibolic phlehttis the socilled Mne phlelirtis** or phlegmasn reriiJea dolcns 
Since 1929 wiiin Tiemohercs nml Ver-m hist directed Rtlention to it epproxi 
matelv 32 cases hate been iccordcd in tin. literature ** The condition is un 
doiihtedh more frequent tliaii these reports would suggest but it is still 
according to our experience an uniisnal form of venous thrombosis 

■Most of the rtpoited cases like onr own follow a f tirh consistent pattern 
The clinical mimifcstations all of which come on suddenlj and progress rapidlj, 
consist chufh of pvin edema discolorations and vascuhr impairment 

The pain whioli ustullv coincson with the greatest suddenness is excnieiat 
in,, and is often difficult to control with onodvnes It » located first in the 
calf or groin but cventualh involves the whole limh 

Almost is sinking as the violence of the pain is the discoloration of the 
Iimh which takes place immedwtclv after the onset sometimes within a matter 
of minutes 
of petechial 


HIM ■ “ HICOIIS 

idebs and even Imllac maj appear The cutaneous temperature of the involved 
extremitv is Iikeh to he diminished in comparison wath the temperature of the 
normal side ami during the cariv phase of the episode there is almost invariablv 
diminution m cutaneous sensation as well as in motilitj 

Shortlv after the onset pulsations in the nrtenes of the extremitv hocomc 
diminished and max disappear entirelj This obsenation together with the 
temperature changes alterations in ^taneous aensa ion and loss of mot.l.tv 
i« stron^U suggestive of arterial involvement and has W to exploration on the 

mistaken diagnosis of acute artcnal occlusion or embolism » « , 
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Clinical manifestations of eirculaton collapse often accompanj or itnroedi 
aleli follo^v the onset of the eondilion and art likeh to he impressive Ihej 
include pale facies weak pulse tachycardia, and sometimes a jouering ot tnt 
blood pressure The patient is e\tremely anvious and Iws a sensation of im 
pending death These manifestalion<{ are probalilj related to the extent of tht 
thromhosis edema and loss of fluids in the insohed estremitv In the most 
st\ere eases the patient dois die never re*^yering from the initial state ol 
circulatory collapse 

Most of the reported cases of blue phlebitis have occurred in tlie adult 
02 e .iroup front the third to the fifth decades, with both seKes affected about 
equall} The condition maj involve anv estremitj but it lias been observed 
most friquentlv m the left lower extrimitv Among the 26 reported lases m 
whiuh this infomation Was recordetl 2 were in the nppei (one on the n^ht mde 
and one on the left! and 24 were in the lower estunnties of winch 7 wert on 
the right side and 17 on the left No paiticuhi circumstance seems to pre 
dispose to its development though some tvpe of mfiction inelnding medical 
and surgical infections and puerperal sepsis is often present In an ociasional 
case the condition has appeared after a reUtiv«.1v minor iniurv or m an ap 
parentlv healthv mdividiul Of intciest in tins lonnection is the report of 
BareOii and Barker, ^ who observed 5 cases of venous thrombosis m patients with 
uietrative colitis, in 3 ot which tlu manifestations closely lesemhled the form 
of blue phlebitis under discussion It is noteworthy thit olthougli barj,ej] and 
Bvrker commented upon the fiequeiicv of venous thrombosis m uktiative 
colitis^ among the recoided cases of blue phlebitis those repoited hv these 
observers are the only oii«s ssidc from our fiist case with s biiRgiound of 
ulcerative colitis 

The gravity of this foim of venous thrombosis is shown hv the fact that 
death occumd in b of the <12 cases lecorded In most of these cases death 
oicurred shortly after the ons»t oi the condition the patient nevir recoviring 
from the initial state of ciiciilatorv collapse It is iiitereslnif; that iltliough 6 
patients m tlie entirt gioup showed mamlestatioiis of pnlmonaiv infarction 
ouh 1 of the C died 

The siibspciucnt toursp of patients who rerover from ihp un^u) f-iil'ioile ?s 
fairly characteristic of plilejmiasia allia doleits or tht more common term of 
iliotemord thfonibopliltbitis with gradual disappi trance ot cutaneous dis 
'oloiation progipssive subsidejue of tdenn and return of normal aitenaJ 
pulvf/uni? Zri num ot the neorded cases ultiniab iicowry was comjiiete ind 
tlure vvert few or no rcsubia! i>nstphlehitic mmifcstations 

The second case which we irt r< porting lepresents an even more set ere 
tvpe of Venous tliromliosis in which sctual ^angienc of a part of the extremity 
occurs One of the earliest mstinces of this kind was rtjiorted m 1032 In 
Her^tent (.iiillaumc andDilanii* Toditt alwut 24 cases have Imn reporteci 
in the literature” tlu most recent bv Hsimovici and Sulfuess • in 194‘> Tlu 
aj .1 and scs distnluition is smiilir to that observed in Idile phlebitis ^o pn 
cidni^ Or issotnidl illiuss scims chancteristic, hut most of the patients had 
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ivcooil (oe on the loft fool anj sll Ote foi* anil part of }Jn Joriiini of tlio riglit foot nrre 
ampolitoil It OIK ipItOTpl lliat ittc (alimt troull hate a fiin< fionin;' oYtremitv oo this 
<!(}« a« «etl an on the left IteginDinff Mar 3, 1947 an I la •oere« nc afasr^ eo Jinj June 
the defecti on both feet were satinfartoril^ roterei «ith ehin (frafl Tht patient waj 
iJinrh ircej from tlie ho pital on 16 1917 on a re^'men of grnJuillf laereasios 

exercuc? 

The patient rcfurnel for ol ^nation on Nor -4 1947 Her coctJilion nan fount to he 
silufnetorv Mie had gratuallr tiegua to bear neight piirtnllr on ihi left foot with tte 
aid of crutihee am! the u'<e of sperialh oiailfl ahne She hail al o eontinueij to near 
elastic HnJages on both Ijner extnmilie No elenia hail oieurred 

The patient naa again o)i ertel Mnreh S. IPtS At line timo >t nas note! that 
en«atian had adiiLnie] a\er the entire plantar aorfa e of the dap on the right foot Full 
weight bearing on both fret wa« ht^uii after a ap eta! ahne nna made for the ri(.ht foot 

WTien ahe wa< la t ulweneil on Mar -1 ]f>|4 the pntient naa alle to nalk uaailel 
nilh 8 goo} gait '^lie ha! ronlmue) to trear ela tic bandage* an) there wa< no edema of 
the ixtreniitiei Onli alijit color clinogea were obacrieil on dtiendeney (Fig j) 


CUMCtl nCTLItf 

The first ot tlicse roses is diaioolcnstic of the coitihtnn Vnouri as pseudo 
cmholic phlehitis the sp ctllctl hitie pliWii(is*‘ or phlegmasia cerulet dolens. 
Suics 1923 «lun Tieniolietes ami \crnti first dttceted itlctitton to it approxi 
mate!\ 12 cases Imc hcen rceonled m flic literatuic'* The comlition w un 
ilotihteills more friqiient thin thest rejiortx would suggest, hut il is still 
occoifiing to our experierui in unusual form ot tenons tliromhosis 

Alost of the reported oases hkt our own follow a fuirlj consistent pittem 
The cliniPil manifest itioiis ill of which com* on siuldtiilx and progress rapidh 
consist elueflv of pain otfenia discoloralions nnd saspulnr impairment 

The put! wliicji usiitlh conics on with the greatest suddenness laexerucidt 
ing iikI is otton difticiilt to control willi anodincs It is lociud first in the 
calf or gioin hut cicntiialh intolies the whole Irmh 

Vlmost as stnhiiig as the noloncp of flic pun is the disiolontion of the 
hmh which takes phee immftliatch after llic onset sometimes within a matter 
of minutes The lolor is deeph iioJaeeotis or ciaiiofte and often purpuric nreis 
of petechial like IcMons are srattereil oscr the exfrennti Sometimes this dis 

"" n nsiialli 

be more 
il irea 
in some 


iiLsiui I ufaneous 

blebs and C'cn bullae mat appear Tht eulmeous timpcratiirc of the imolied 
extcemits is Iikelv to be dimmishetJ in eompanswi wiJh the temperature of the 
normal side and during the earlj phase of the episode there is almost insanaWj 
diminution m eiitaneous sensation as well as m motititj 

Shiirth after Iht onset piiMtions in the arteries of the esfremitv become 
d.mimshed and mav disappear entireh Tins obsersation together with the 
emperawre changes alterations ,n eat, neons sen^t.on and Joss of motihiv, 
Jrf,r, Is si<T,resmc of arftriil iniohement and h^s letl to exploration on tiio 
* laUn slii<uiosis of arterial occlusion or embolism » *» m o u 
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If ^aiisjrene has occurred e\tr> effort should he made to control infect)on 
and permit the process to become demarcated In the majonte of instances 
the gangrene is of the di\ tape and the cientttal loss of tissue is usuallv not 
asgiaatasatfirstMcmsliUh to ocenr For this reason a coiiseriatne attitude 
should be taken toward amputation which should be postponed until the full 
extent of the eientud tissue loss has become apparent 


nsTHCX.FNIS'lS 

Tlic form of lenoiis fhromliosis discussed m this comnuiiiication is dis 
tUKtU dihercnt from the ordmari aariaies ot phlehothiombosis and thromho 
phlebitis The dramatic otten iioUnt onset the striking clinical pictuie and 
the seieriti of the manifestations l>ear little resemblance to the limit il mam 
festitions of till other foims Partieularli iniprcssisc are the minifestitions 
which appauiith reflect iniohemint of tin arternl tree Thes are character 
istic and an often so pronounced that ns has alteadj been mentioned tint 
snsj^ist tilt diisnosis of acute irternl occlusion and in some instances base 
actualh led obsenei-s into sutgical exploritum of the arteries for the presumed 
occiilsne process 

These lanous eonsiderotioiis iiaturallj i list certain questions as to the 
pathogtmsis of this tspe of \euous thrombosis and as to the reai^na for the 
diffcrcnte bitwien it and the more eommon milder forms Since howeter 
the etiologi of the nioit loinmon t\|)es is still poorlj understood, it is natural 
thit no sitislacton esplinatiou lor the moie uitrequent and more stsert fonn 
oaubeadMiicul The \ioUnce of the onset as Magi ndie and Tingaud’ noted 
and tht siseritt of the manifestations sugp.est that the phenomenon of intra 
Miious ooiguhtions occurs smldenh with the ‘ brufaliti of a plnsicoeliemical 
leietioii But what arc the fictors tint precipitate such a reaction? And 
win art these fictors wbatmi iJiei mav bo oiieratne in some eases and not 
III others^ It is well known that m phleliothrombosis an evtensne thrombotic 
process ma\ be present when there are fevs local or ssstemic cluneal manifesta 
tioiis or none at all E\tii in phlegmasia albi dolcns the classical form of 
throml>o[ililehitis thrombosis inie be extensile wheieas clinical manifestations 
dmlop oiili cridualli AMii do these forms of thiombasis assume a less iiolent 
01 aetinlli mild charaetcr? Olniouslj in the sciert form we are discussing 
some changis occur in the eoagulatiie mechanism which lead to sudden and 
uiassiie thiomliosis The nature anil tause of the piotcss howeser remain 
to Im. chnfied 

Of particular interest in the pathi^ncsis of the sciere form of \eiious 
Ihioniliosis arc the irtenil manifestations and the occurrence of gangrene 
piiticularh its occurrence in tia absence of or,.anic lesions of the arterial tiee 
The absence of such lesions lias Ikcu clearh demonstrated m mane of the 
reported cases b\ careful studies including aitcnOorapha complete dissection 
of amputated extremities antopsi oliscnations and extensile histologic e\ 
animations of the ussck These studies haie confirmed the absence of oi^anie 
lutcni! lesions and haie shown that thromliosis of the lenous sistem "is so 
cxlcnsiit. to include eicn the smallest radicles 
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liad some t\pe of infection, such ts appendicitis peritonitis puerperal sepsis 
or pneumonia One or tiro had saffend mme injiin of the extremity, and 
one had a malignant disease 

"Whereas the onset and clinical manifestations m this group of casts niai 
be similar to those of hluc phUhitis in a few of the recorded casts as m our 
onn, the onset was less dramatic and pain nas less severe In Gregoire s case 
the patient had onlj a moderate de^ci. of pain in the foot and in tlie ease 
reported b> Bcrgcret, (tiulfanme and Defame the clinical picture devtJoped 
rather gradiiallv In other words the earlj course of the disease mav fahe 
one of two possible forms In the first it ina> suggest a tvpical thrombo 
phlebitis or phlegmasia allu dolsm> with the subsequent development of fairh 
clnracttnstic arterial manifestations In the other the sequence of iicnts is 
reversed characteristic arterial manifestations appear at the onset and the 
subsequint eoursi of the disiase mav suggest phlegmasia alba doicns 

In all cases rt^ardlcss ol |1 k chnracitr of the onset the violactoiis dis 
voloration of the alfceted limb becomes more intense until tvpical gangreiu 
gradually appears tisuallj m the toes and the dtstal portion of the foot In 
some instances the tangruiotis pioccss mav spread up the leg in othirs it 
becomes well demarcated \nv eatreniilv mav be involved but it seems to 
occur most frequcnlh m the kft lovrer extrcmitv Oecasionallj bilateral m 
vol'ement has bvin obsentd as in our ease 

The prognosis iii ra«<.s of vinous thrombosis as.sociatcd with gangrene is 
not frood Death occurred in 11 of the 24 recorded casts and in all but 3 of 
the nmamder i major nmimtalion of the e\trcmit> was nLles^^^v In tliost *1 
cases as in oui own oiih a portion of the foot and toes was lost 

I*ulmonar> infarction oeciirrid m 2 of the 24 recorded cases, as it did m 
oiir second cast and in an otcosional instance was the fimt manifestation of 
the venous thrombosis 


TIICRAtV 

Numerous therapeutic measures none of them atnl mglj suecessful havi 
been Pinjilo^td in this form of venous thronilKisu. Attempts to produce \,isn 
dilatation and counloract vasospjsm have included the use of v u-odiUtor duigs 
such as acetjlcholine and jiaiMVcrine and procaine hvdrocbloride block ol tlic 
rce-ional svmpatbctics or j>erwrlenal sjonpuhectoinv In some cases dramatic 
improvement occurred but it was usiiallj temporarj except in a few instances 
in which recovery occurred without gangrene Similar recoveries howBier 
have followed the use of other lonservative measures 

Operative intervention consisting ot exposure of the femoral vessels 
thrombeetomv and penarfermi ssmpathpftwm has not been not ihJ; siiciessf,,! 
On the other hand the striking results which followed thrombeetomv and 
h ation in the first of the cases reported in thi communieation would seein to 
warrant thw tvpc of therapv It would also seem indicated as a prophvUt,,. 
meagre to tuanl ,.ulmonarj mfmtio™ ana cmW.on, i,l,„h on- „„t 

...rreouent oocompaomralt of (hot oraiJ.lMn f-.imlur «mp.He„o 
p„«.a »e to ooiintemt tooo^pom •!>» «en„ ...d.oatrf 
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\enous thrombosis -issocnted with ^anjrnnc the pnmari factor responsible for 
the srtirnl msmfestatioiis is massne \enoiis occluston Blockage of the seiions 
return lio\\e\er, m adilition to l>cing practieiU^ complete, must take place siid 
denh to pioducc the results described This mi> tonccisabU initiate an 
immediate and ‘•eiere d«.»ree of aasospasm nliuh as emphasized In some oh 
seriers ” 31 s 5 is « wo^idjend to igsn a' ite the ischemic process These 

conditions as Fontaine Israel and Pereira" hnie pointed out are onh oc 
cisionalh met lueaust of tht nilmcss and iluiiuhnce of the colhteral lenoiis 
channels 1 ortimatch thirefort the clmuil toudition is likeli to he cncoiin 
tered oiih itn mfieiiiientli 


SLMil VI \ 

1 Tilt occurrciKt 111 \enoiis Ihi-omliosis of the estreniities of clinical 
mamfestations of artcvnl imoKemcnt which ace so severe as to simulate acute 
artciial occlusion and which even tcimmite in gangrene is estremelv un 
common k review of the recent medical literature rcveils onlv 56 cases of 
this condition 

2 Two cases, repiesentnu tin two different t'pts of venous thrombosis 
(pseiidotmholic phlebitis ind vinous thrombosis with actual gangrine of the 
cxtremitv) art loportcd 

0 The clinical mamlcstalions follow a consistent pattern In both forms of 
the disease the condition is assocHteU with rithei sinking clinical manifesta 
lions winch develop suddenh and pro«ris.s npidiv consisting chieflv of severe 
pam tderai cvanotic violaceous discoloration and evidence of arterial de 
ficicnc' The earh course ot the second form in which aangrme occurs maj 
&ii„gLst a tvpieal thromliophkbitis or plilcgmasu ilhi dolcns with tin subse 
qiiont development of furh iharactcnstie aiteiial mamfi&t itions or the se 
fjucncc of events mav Ik nversed 

4 Both conservative mcisurcs such as the list of vasodilator drugs and 
proenne hvdioehlonde block ot the legional sjmpithetics or pmarterial 
svmpithcctomv and oiwrative intervention consisting of exposure of the 
fimoi il vessels thromhictorov and periarterial svnipatlicctomv have been 
adviKitcd None Ins Inin strikin-.lv sueeessful 

'1 The pror-iinsis in both fonns of the dis». ise is grave 
6 Fvidmei is oftend wlu«h su^^csts that smldcn complete blockage of the 
ciioiihtion bv venous thromtMjsis is the pnmarv factor m the mechanism in 
vnlved in this ischcmic disturhince ^ isospasm is believed to plav a secondarv 
end contributors role in the pithoocnesis of tins condition 
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Two factors spasin and inassi\e tcnous obstruction, Imc been postulalid 
as responsible for the vtnkm" nrtcnal manifestations in the seicre tjpes of 
icnoiis tbrombosH The lole of vasospasm m their piodiictions is diftieult to 
evaluate Some observers arc inclined to tt^rard it as important Others doubt 
that It plajs a sifrnifieant part or indeed anv part at all There is stronjr 
evidence of arterial spasm in manj of the reported eases Its presence is siisj 
{rested ebmcallj hv the dimmnlion or alisenet of arterial pulsations and oseilln 
tions in the carl} stat« of the condition while tlieir sitbsei|nent return to 
normal is associated with iinproveruiit in the condition of the limb Other 
evidence of tbe pKsenee of vasospasm lies in the contracted appearmee of the 
arterv at optralion and the dramatic, though often temporarv improvement 
in jmlsations following svmpathtlic block or the adminesttation of vasodilatin,. 
agents It has hem demonstrated cliniealh and esperimciitallj that vasospasm 
exists in thrombophlehULs and that this vasospastic action can ht abolished 
bv the interiuption of the rigional sjmpathctic pathwavs” ’ It has also 
bicn shown that this vasospasm m acute phlebitis involves the vnns as well ns 
the aitenes and that it is probablv responsible in great imasiire for the piin ** 
The fad however that the scvin tvi»c of venous tiirombosia mav eontuun to 
pro^icss to actual pantreno in spite of vi,Koroiis antivasospasfie moisiins and 
the transient improvement proibiccd lij them s<eiiis to indicate that vasospasm 
does not plav a primaiv role in the piusis of this eondilion It would seem 
m fact, that in the michanism of its production some factor or factois otlni 
than vasosjiasm plav the doinmniit rob and that the role of vasospasm is 
meiilj timporan and ecntribulorj to the iselunuc j>roress 

The second ami mote plausible explanation of tbe miehaiiism involved in 
the ischcntie diaturbaiu. is blocki^e of Ibe cireiihlion b\ v.noiis thrombosis 
Wliat this amounts to is that allhoiuh blood cm entir the extiemitv throiuli 
tlie patent arterial tru it cannot have it l•eoa«se the vmous eiivulition is 
ohstruetvd bv thrombosis This interfciciuc with the euiulition soon leads m 
stasis 01 the arterial IiIckI flow, at lent in tin mow. tirmnul parts of n,, 
vaseulai lad with ivsiiltin,. iscliemia anoxia of the tissuis, and „an„iinp 

That such a meehinism is possihb has lieeii demonstrated cxpiiimenfalh 
Fonta.i,,. a,.J lia-c lhat s.n.r...a taiil.l I- liral,,™! a, m,™], 
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-icnou', throm1x)sis issoentecl with f,an„rene the pnman factor responsible for 
the arternl imnifestitions is iinssuc \enous occlusion Blockade of the seiioiis 
return liowc\tr in atldition tohim/ pmctunlh complete must take place sud 
elenh to produce the usnlts iliscnUd Thw mis conceisahU mitiatc an 
immcdiite and s(.\orc dcarcc of \isospism which, as emphasized 1)> some oh 
sersers ’ *' “ would lend to aggravate the ischemic process These 

tonditums is rontune, Isncl and Pcrciri" ha\e pointed out arc onh oc 
casioinllj met because of tin richness and abundance of the collateral \enous 
channels bortunateh therefor*, tlu tiuiical condition is likeh to be cncoun 
tered onh aer% mfrcipicnth 

fcLMMSR\ 

1 The occurrence m \*nons thromliosis of the extremities, of clmicil 
manifestations ol arteiial iiuohcment winch ire so seacro as to simulate acute 
arterial occlusion and winch cacn timnnitc in ganjirenc is extremelj iin 
common A rcaicw of the riccnt mcihcal litcrilurc reseats onh 56 eases of 
tills condition 

2 Two cases r<.pa«.s*iatm» tlw. two different tapes of acnous thrombosis 
(pseiidocmbolic phlebitis ind acnoiis llmunbosis with actual panercnc of the 
cxtrcmita ) irt i-cporicd 

3 The clinical manifestations follow i consistent pattern In both forms of 
the disease tlic condition is associitcd with rilhcr striking clinical manifesta 
tions which develop suddcidv and jiro,.rcss rapulh consisting chieflv of severe 
pain ediini caanotie violaceous discolorafnm and evidence ot aitciial do 
flcienca The oirlv course of tlvc second fouu ui which ^angrene occurs maa 
iiiffgtst 1 tvpuil thiomliophlibilis or phlegmasia alba dolens with the snhso 
fliunt dcvcloiimeiit of fiiirh ilnrictcristic arteiid mamfi stations or the so 
qiicnce of events ninv lie reversed 

4 Both consirvativc nu isiircs such as the use of vasodilator drugs and 
prwvuie hadrochlondc block *>l the rcgiond svmpathotics or periarteiial 
svmpitlKctomv nml opinttvc intervention consistin, of exposure of the 
femoial vessels tliromlmtomv uid pcridrlcnal s\ mpatliectonu have licen 
advocated None has lucn strikliigh suecessltil 

5 The prognosis in botii forms of the disease is grave 

G bvidciics IS off* red which su„»*-sts that sudden complete bloekairi of the 
emulatiini li\ acuous thromlwsis \s the prvmars faetor m the mechanism in 
vohid in this ischcmu disturbincv Xasospnsnv w Iwlieaed to plaa a secondara 
and contnbutorv role in the pathogenesis of this condition 
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ARTFRIOSPLl ROTIC PIhII*HFR\I< \ASCUIvAR DISFASF 


FB^DERIC.K A COLLFB AH) IvFNNFTIt N CaJJPBFH M D , Br VDLf \ ?f IURRI'' 
AID a\dRob>rt}' Tj Bprr\ AID \n\ Arbor, Alien 

(From thr Departmertt of Vnumiis of J/irAicjnn Muheal School) 

I NDIA IDDAI S suflenns; Irom llip effects of ohiitoiatue arteriosplernsjs of Hie 
perijiliei il \cs.iels }ia\e loii^ Uen thought to Ik* Iievond the reach of siir[,tcil 
aid hj measures destined to iniprose the eireuliifnm 1 his eoncliision is not 
compatible with our cxporienecs oi with the olisen atioiis ot other iincsti 
gstois who hose jieifornud tiiiiilni sjnipitheetoiiu on these pitieiifs The 
belief that iiiteiniptioti of the *iiiti>tiomi< iier\<ius sjslem pithwa^s Ins little 
to offer these jntieiifs is not tnnhle if one lesiews Ihi minienm-s leiiorts from 
vascular cIiiiks of satisfaclorj lesults fuHowmc sjmjnthettomj for arterio 
sclerosis obliterans ' * 

Siibseiiucnt to the repoit of White” on the tpthniqm of lilockint. the 
lumbar sjnipnthetics with piocmie hvdMuhloride Ilotlmw ' ’ Reiclint'* 

and Ihker* obseived tint blotkule l»v eheniiesl me ms of the liunini 
bMnjnthetie olnin in penphital nrt<ii<>s<lerotie visnihi disease often jiro 
duced iiimnticiinted t,ood usults leimonent iiiteiruiifioii of tht luinbnr 
sjiuP'tlhfH*’ ‘bam b) Bangh-mectono his Ineii peifortiied lij seven! in 
vestititoiH for obliterative seleiosis ot the peiipbenl irteius Ives’ per 
foiiiied suiiptthetloiti> on seven pitieiils in whom the oiitstimlm. sviuptum 
was mtermitteiit thudicilion The avence ape of his t-roiip was fiO jein 
Six ot the results he clissed as fivoiihle One patient obtuned no rdiet 
Huns' has npoifed thiifieii InmiMr svminthei tonnes in pitients with ad 
vaiieed peiiphcril nrtenosfleiosis with 40 |>er vent pood lesiilts \fl,s‘ 
followed twelve cases for n peiiml of at least twelve months seven patiuits 
obtained reliet from intermittent ehmlu ilioii thiee w.re ()assifi,d as im 
proved while two were nnimprovevl He vdisvivcd further that watkuip 
caincilv was iiitlv immedintel> mereisevi man3 months often wen neves 
saiv tor iiiaMinniii bvnefit Inmhle ( heiiej ami Aloses’ .)l)sei\e<l beiuhts 
obtained in twentj four svmpalheclommd imlividinls all Inviiif. ken toi 
lowed for more than twelve months J ipht ot these weie v lassified is me itlv 
improved nine showed some improvement amt four vit.t allied no rvlief I lee 
man and Jlv.ntpomrr) ‘ reported six lumbar •^mpathev tonnes pcTfoioie,! on 
individuals with intermittent clniidieation Thej observed an iiKieis, m 
w-ilkim. distame from one to fifteen hh.eks followinp this pro.elnie D. 
Takals and co worker*’ leported twentv five synpilhevtomus m. ui.i.vuhnis 
itth peripheial ii tenoscl. ..r*.s Ihev d.vi.led then cases into , mu umips 
I 1,1 „n, 111 the vlecrve of elaiidieition and sweritj of trophn ch in-.s \|| 
o'rtheir rises were lienefited to some depree liv opvntion Ihev inrther 
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tonau<led thit (1) lAtiemitie> wum tistcr niul cool slower on direct e\ 
posure ^{tel s>mpithectom\ , (2) the high \asotoiistnctor tomis in the sitting 
or smulin^ position is sholishcd, (1) \ iscuHi exeicises ire more effectue 
iiul (4) cross stimuhtioii hetwccn sMnpithetie and demselinited sensor} 
fibcis is sbohshed Ycsgei nul Cowlt^* published tin lesultint effects of 
lumbir sMiipithittoni} in IbO cases ()£ this ^.roup thij classified fort} sa 
(30fiG per cent) as impioMd In fifU si\ pitieiits aniput itions were neces 
sary following sjmpathectoni} Hies oliseised howcsct, that sesentj thiec 
patieiits m this senes did not ha\e adequate preoperatnc aascnlar studies 
The recent report of lieeraiu Irfads ami GauUiei’ gue an cvcelleiit sum 
niara ofthccntiic subject 

In 194 J we became interested m the possiliilities of sahag*, b\ lumbar 
sj lupathectcmia , of extremities affected hj fnradianced arteriosclerotic 
penpherd anscuhr diseise with nssiKialed ulceration and gangiene This 
pioup had prcaioush been doomed lo ultimate amputation in a verj high 
pci cent ol cases because of the adiaiiced stage of then disease It a\as 
felt that if ana significant peicintage of them could he rehabilitated follow 
mg sjmpathcctoma an important adaance m the iherapj of this heretofore 
rather hopeless giomi would ha\e been achuacd 

During the two and onehilf sear pen<»d from luh 1 1941 to Tan 1, 
1948 there weie T)0 patients with aittnosclerodc peupheral sasciilai dis 
ease stiii in the surgical outpatient department Two Iniiidred twents of 
those were classed as (nade 111 or 1\ according to the classification proposed 
hj dc Tahats ind co workers * Diiriiit this sime penod, 103 lumbar sjmpa 
thectomies haie been performed in Bt pitients who had not preiioush been 
considered satisficton candidates foi thisopei ition 

Certain patients howeier weie not tonsuUiod suitable subjects for 
sjinpathectoni} hceuise of fu adsanevd cerebral and renal arteriosclerotic 
ifiiolvcment I lulhorniore il was felt that the operation was not indicated 
m pitients with canine deiompensatioii that could not be ndequateh con 
trolled Poor results were oKeiicd earlj m the senes in patients with para 
doxual lesponse to paraiericbral block that is those whose symptoms were 
aggrnated or showed esidtiicc of deletcnous effect upon the remaining eircu 
lation and in patients piesentiiv marked atrophi of the soft tissues with 
resultant skeletiiatiou These jiatients were suliseqiiputh excluded from 
opentui lonsideiatnni 

IndiiiduaK silectid f«)r lumlm svmpat!ic« U«in\ were considered suitable 
It thc\ dcmonsfntcd (1) some rcsiKmse to siinpathetic block, either sub 
jeetue sMnptoniatic riliet or tiuiiKritnrc rise m the iniolced extremitj 
(2) ciidence of arrest or imprmement of the process on a period of conserva 
tuetherape which included 


(a) 

(b) 
(e) 


traetlnlanimoninm chlo 
rule*' or paraiertebral lumbar block 
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(d) Puert^r Alien fxemses 

(ej cheniotheiai'j elirertecl it contiol of whitt\er infcelion 
«as present 

(3) as a last moit m patients sho\nn? lack of usponsc to conscMatus- me is 
urcs Hid in whom no spctific eunirainclicatioii existed 

The opentne npiirmeh titilizcd w is s frinsiecst flank incision with 
extripcritoneil dissttfion Pitunts hc« ni'ide amlmlitois the sime after 
noon 01 the (Ia\ following wperition iinl were dischirired when the skin 
sutures were removed usmilj almtit the seventh <lnv ‘sptinl smsthesia vens 
preierrcd Those pntieiifs i>resentiii»' a miidtt itel^ severe hvpertension were 
pnen pas oxygen ether inh'ihtton -iiKsthesn 

This repoit will tonecin itself with the first Ci pitieiil-s npei lied upon 
prior to 7ul\ 1 1947 imsimich ns these hive hetU tolloweil a siiffieieiit period 
of time to allow a inoie critieil ivihi'iiioii 

Of this proiip 5ft were men and 1 > were women a ntio of 4 1 of men over 
women The vounpest patient was 32 vean of ape the arteriosckrotic 
process havinp keen proved hj palholocic e\niUnation The oldest patient 
was 75 vears Bj far the preatest nmnherof pitients were in the sixth and 
seventh decades (ol to 70 jears) Avenpe ap« of this group w is 5*^2 jeais 
(Table 1) 


^iiml7er o< p«tients 
oet nf jincients 

Fesnalei 

Ratio 

Sge fvesrs) 


Vouncf't rsl'rat 
Oldt't patient 
Average age 
Fxlremitv involvenicnt 

left lumtar B)inpalhe Imnj 
Bight lumbar avmf alhrrtonij 
Bilateral avmpathictorov 
Ono atsge 


Scvciitv four lumbar sv mp>th«£t«imies were done on the 1-5 patients of 
11 bilateral operatnms 9 were ihme in ont sta^e iml 2 in two sf i„is \ lpf( 
lumbar svmpalhecfomv was done in 27 pitients niid a rtjit in 2. the ,ne, 
deuce of iivvoKeiocnt of the lower extremities Winff al/out equal 
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Table U Pfexentino Symptoms op Sixty thbfc Patients Undercoinc, Llubkr 

SYMPATHECTOMY 


Pam m tlie extremity 
S\inptomatic co^A feet 
Intermittent chudieation 
Ulceration 

Cap^iene 


‘^j-mptoms CTUNiii^ these pitients to seek iiiedienl aid \ Tried greatlj m 
coinpositirm ind mimher (Tible H) Pim m the cvtrenntj tvas present in 
S’) ctses (93 Ti per cent) sNmptowntit cold feet 4S (714 per cent), inter 
imttPiit clTudicntion 31 (49 2 ptr cent) ulceration, 40 (63 5 per cent) , and 


gangrene 10 (63 'i per ( ent) 

Duration of samptoms puor to being seen at the Dnitersita Hospital are 
show n 111 1 able I I ess th in 50 per cent had the sa mptoms for shorter periods 
than one lear Nine patients (14 3 per cent) had the onset of sjniptoms more 
than file 1 ears prior to their first 'isit at the hospital 

Tv-entj one (313 per cent) pitients had diabetes melhUis Onlj 4 v,ere 
considered adeciuateh contiolled at the time of admission The -emaming 
17 Mere uncontioUed poorli controlled oc undiagnosed m hen first seen Be 
suits of sympathectomj m this group miU be presented m detail later 

Some atrophj of the iiuol'ed eatremit) nas obsened in 38 patients 
(60 J per cent) The posterior tilnal and dorsalis pedis pulses nere absent 
m 33 cases The femoral pulse vv is absent iii onl> 3 patients Nine cases 
presented a single pilpablc peilil pulse or question ibh palpable pulses ISo 
record of pulses Mas obtainable in one case Infection sufficienth sea ere 
to necessitate administratnni of antibiotics avas ohseraed m 13 patients 

Final grading’ of these patients m^s as folloMS Grade I 0 Grade II, 
4 , f tade HI 12 Oracle I^ , 47 


Tabib HI Benposae Of Prfsentino Signs and Symptoms Following Limbw 


SYMITOMS 

Pam in tlip exiremiiT 
Simptomatic cold feet 
Intermittent elandveation 
Ulcention 
Oangrene 


RESULTS OF OlFPATION (TABLE III) 

Pnin frahit II ) — Fjflt nine patients complained of pain m the nuoUed 
le,, tarjmg from ininimal distress to constant disabling rest pam Of these 

Tabi^ II Response to Li mbap ‘Stmpathectoma of Patifnts M mi Pais in tup 
EsTPEMITA Pie TO ARTERIAI/ Insiffictency 


COLLFR, CUIIBELL HARBI'*, \ND BERR\ 
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2S (47 ') per cent) ^voie enmplctel^ lelic^od of p iiii follow iiip sjmpTtheetonij 
Another 18 (30 per cent) pitiints obtained ioine alle\infion of pirn The 
remainder ohtninetl no help ami all but 2 of these finally had imputations 
Cold Feet (Tailc 1 ) — Of the 45 piticnts eomplainni" of cold feet svmp 
tomatic relief was obtained m 32 cases (71 1 per cent) Two obtained no help, 
and the remainder AMthout relief mentualh had amputations 

Table \ Response to Ltmtia *«vmpatiifctovy o» WTiirTOMATic Com Feet 

Number of patienls 45 

Fvmptomnlie relief 3_ 

Per Klence nf ejpiploms 2 

siuh equent amputBtmn 11 

fii/emuffriil f laiidicaiton (Table \/) — Of 31 cases with intermittent 
claudication, 27 (87 0 per cent) patients obtsiiieil some meisitre of jmproie 
ment or arrestniR of symptoms {m\ out of 7 ^vith unibiternl mod-ntely se 
\ere claiuhcntion obtained relief Of the croup of 10 with unilateral se\ere 
claudication 0 were helped The results wore just is Rood ivilh hilatcnl 
intermittent clnudicitioii Ilotli pitieiils with modentelj severe insolie 
went nlitained relief while 10 out of 12 with seiere imohement obtained siir 
nifieint alleiiatiou The 4 pilionis who obtained no benefit eientinlly had 
amputations It must bo cleirly understood thif ilthoueh some benefit was 
obtained in 87 per cent that no patient obtiuicd unlimited walking distance 
from opention 


TabipM Bisi ltn or SYMPATiitcnun is PATirvts umi Isterhittfst Claidicatic' 
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I Iceratton (Tabic If/1 — borts patients presented nlcirations Accondan 
to irtcnoscleiiita mchtima Theie weie multiple ulcerations in 7 eases the 
I ircest mimbep iii anj one t ise being 11 Thirtj three m this group also bad 

TaBIE \1I IlfsPOSSP TO l>\»IIATIirCTOM» OF I ATIFSTS WITH ArTERIOSci PROTIC 

I UTRATIOS 




6 \RTER10"’CLER0T1C \ A,«ICITLA,R Dl‘5E\.'5r 3i 

Numbe I 

associated gangrene >onoiMng sampathectoma 14 patients had rapid heal 
ing of the ulcerations ^me others were improied hut the healing was tie 
lajed Results in these 21 patients were considered satisfacton and consti 
tuted 57 5 iier cent of the grtmp The remamuij. jntients recen eel little if an> 
benefits from operation Man> of these fell into the group that cientinlh 
had amputations It is of interest to note that one patient wno underwent 
lumbar sMiipathectotni in this t>ioui> returiieil to the hospital one sear later 
with far adianted arterioschiolie iinohement of the opposite leg that neees 
sitated amputation The s\inpathect«m\te<\ hmli had healed pronudli ifter 
operation and w as in good tomlitnni at the time of readmission 

Gangrene (Talk I ///> ^(«an^reiious iinohement m ssmpathectomized 
patients for the most part was Ioca1ize<l to the toes In onh 5 cases was the 
foot inioUed Tweiiti eight (700 pei cent) of the 40 cases with gangrene had 
no further loss of tissue substanre following Uinibar svmpathectomi The 
process was arresteil pernianetith FIe\en patients obtained no benefit and 
underwent subsefiuent amputation 

TAScr Mil Jlrsrossi: to ‘'VMPATiirrroMV or Patifsts With ^rtfriosclfrotic 

OAscRcsr 



‘^eiciiti per cent of the C3 patients who nnderwent simpathecloini ob 
tamed decrees of alleMatioii of simptoms rangin^ from complete aineliontion 
to slight but significant impisnement 1 le\cn underwent eientual amputa 
tion obtaining no help from sMupatbecloms (17 T per cent) There was one 
death in the senes a moitalifi rate of 1 0 per cent It was due to mioeardial 
infarction on the fowTteeiitb postoperatis e das 

SympafJifclomy in r<ih<nfi II i<A Irfcnotr/frolic I ajcufor Insufficiency 
Usociotcd Ililh Dinbftfi Ifcllilus — There remains little doubt that diabetes 
tnellitus accentuates the intniil degeiieritue changes in the arteries con 
comitant with idsnwiiip 0^,0 As presiouslj noted more thnn bO pei cent 
of the 21 cases of diabetes mcliitiis m this scries were pooilj controlled muon 
troUnl or undiagnosed -it the time of first admission Table 1\ presents in 
detail the gciural stilus on adniissiou ami the results following lunilnr s\m 
patheitonn m these diabetic patienU after adwiuite control had been ostah 
Iwhed Tin results m this group weft surpnsmj.Ii ^ood 'seienti siv per een* 
of th( results nen elassificl as either esccUent or ^ood eompannj, fasoraWs 
With till results of the whole group tour had subseijuent amputation 

The avirage age of this i.roup of ilubetie pitieuts was 74 6 jenrs "s com 
pared with '•>‘12 jesrs fi>p thi whok senis The good results ohtained m di 
abetie patients sugj.est tint despite the fait that the more sexerc arteno 
sclerotu proievs produces nn iirlier onset of simptoms the arternl tree re 
taias a functional Mscuhr comimnent corapnublc with Us chronologic age 
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Table IX Diabetes Melutls Mitii Pfbipheral Aktexiosclerosis Obuterass Analysis 
OF General Statls on Admisniov aad Rfsilt Polloivtng Hympatiifctomy 



The Fffcct of the [ if of Tobacco m ! aUtnts ^\tlh Peniihcrnl Arterial 
Irtenoicleroiic hiviflicievcy (Table — Thirty si\ pifientx were hnuib to 

Ineeo m some form when first seen it the hosintil prnfeNsed to be 

nonusers while no relnble recoul w is avTihble in 10 Nineteen jnticnts 
(hifiieil til haie ee-isetl smaktnjr followmi, operation ti^hteen oLlauieil a 
good or eKcelleiit response Onlj one jntient hid n poor result Two patients 
utnsed til stop smokirig One ol them was well one >ear later with an excel 
lent result The seiond was adjudged to be in o satisfactory condition one 
jear following sjinpathectoiii} that resulted in the anestiiit of the gangrene 
Of the nonusers of tobacco excellent results were obtained in 4 another 
showed imiiroaement in the iilcei and arrested gans,renp while 3 eaentuallj 
had amputations 

Table \ Results OBTAism Irom Li mbu SyuPATMerroMT in niii.Ariii\ t» thv Usi or 
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^amb« 1 

AUhuQgh ®enes is too small to etaiuate the tffiit oi tobat^o iii these 
VXlients s\ith 'irteriosclerotif arterial jnsnlBeiencj , no significint delptenous 
effects of tobacco cnukl be obsenfd vihen smokers and nommokers Mere com 
y^ated lloMPNPr, it is of interest to note that 18 out ot 10 p-tients \'ho 
I ease d bmokine, follow mg s' mpather tomj , obtained good results 

Di‘®(n.shio\ 

As seated preimnslj this group of pitients lepresputs mdnuluals with 
far aih meed m teriosclerolio \dscnlu diseise Tbe loutitie lOiisenalne 
r\e\ ut»s of tientmeiit hid he<n eshuisted in mam oi them It was not an 
ticipated that all of this group would pieatlv beneht h\ operation It wa% 
hoped b-s oarefnl stndj of this ‘ last thanci ” group oi patients that 
ciiten t could In obtamed as i guide m estunatiog with reasonable aceunej, 
tiatieiits who could expect (nnelieul result those m avhom little licncfit cooiUl 
be expected and lastlj those m whom surgeij was tontnindicated becdus>* 
ol probable wnfasoi \h\e se(lutl^e 

(treater iec«i{,nUioii is being Risen to the fact that a surprisiHwh IttRt 
number of iiuluiduals suffeunp from occIumm disease of the peripheral \es 
seU ha.\e a superimposed factor ut vasospasm or abnormal v asoconstnotiuu 
that cm be chmonstiatcd b\ blockade of the lumbar simpathetic chain It 
must bp eleirlj established that the Icjin aasospaiui inters an abnormal de 
^ree of vasoconstriction iee«unpanutl bj cliiucal eMdeiiec visual and tactile 
ot cnhfiiess cjanosia tnottlmg and sweating and also a Irequeiit subjectiie 
coniphint of piin \ isospasm is in oliHcrvalde and palpable phenointnon 
whose piespiice is further virihed b; deinonstritne release of vasoconstrictor 
lone The teun is gUdtlv uusused in the nudisal literatUTr Tumble, CTientj 
a»d tfnses beli« itd th it almost everv c ise of arteriosclerotic peripheral vas 
cwlir disissc h is a lunitioual spistu factoi It is also a well reeogmrpd fact 
that ilthough caieiiil iireoperjtne blocking ot the sjmpathitti clidin niaj 
provide little 01 no evidenci that beneficial effects would be obtained from 
VI 1? pithecfotiij ' 5 Ul)sec\iKi\t Mperalion it tuiics produces i vvarin foot an 
nicreise iti vv ilhiiig liistaiue and dramitu relict ot pain siigpesting that even 
a small unpioscinent in tiuiilaliim oi iltcrcd tissue metabobc rfquj'-f? e h 
niif change the piocnnsis i imsidei abU Iluiis* was in accord with this coii 
elusion III stated f?i it iltiunvh piinpei itivc tests mdicatf little oi no \ aso 

soisiii 1*. ,, f p„j bi sjmtidthectomj SucK 

fiinbii,.s suR!.cst th It the t utor of time plus sjmpithecfoiui niaj jiroduce le 
suits not e\\tccved fiovw s>vi«pa\bvtiv. block alone 

1 isospasm aloiu bowi vir lannot account for all of the beiveficiil effects 
obtainul b\ dimnntion v>f svwijijthetic t«m This k substantiated bv the ob 
sorvation tint often i vv ir js ;i«rvv?rc Ijc/.irp (fie nnsimum benchts of op 
c ration will Invi been olit umd The collUeral aiteii il network will bvpei 
tinpln m response to in merejst m (h.^ volume «t blood flow through it 
lurthennoie m iiuu im lu iJji volume bjood llow through an isehtmic 
part will follow ubiitiritum of snuJI vessel tone ami hvpertrophv of the 
eapilUn network which wav resuK from release of Msocomstnction after 
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Previous lepoits' ’ ’ hnve rinpliasired the ilesiiTlulit^ of demnustntinf, 
ptioi to sjmtnthectomv i reMiIml functioml compoiunt of the nrfenal tree 
nnniltitcd primarilv lucreasecl diMtil temper iture foHovvinf, lumbar hlocX 
ThL^ IS Hiuloubfeilly correct in vnsculnr clisense in Vvlncli vasospasm alone is 
rt-^ponsihle for the pifient •» simptoras 7« the tiffht of oirr evpenenecs hovr 
over, it is felt that iti nrtenosclewtie v ischHi disc vse the importance of the 
prc^ctiee or absence ot a digital theimal response folIowniK lumbar block has 
been overemphasized The iliscme of a digital thcrnnl lesponse ls not a 
contiaimlie ificm to nperafion Ifj^nl adlietemo to tin policv thif sjm]nthee 
lomv should be limited to indnidmls pMsciitin;, an increased thermal re 
spouse follouinH lumbai block will tveJude miii> pitients in whom beneficial 
lesults will follow lumbar Rinr,)>Diurtomv 

Careful stiidj of this pronp has been done in nn attimjit to nlentifv m 
dicatinns for nnd contramdi'atiom to lumbai sv inpafhectomv Pefinite 
eontraindii-afioiis do e-cist Ihe^ are (J) severe eercbral cardne, or renal 
mvolvcment (2) paiad«\i< li rcsponsi to lumbai block that is a drop in 
digital temperature or an nurravalioii of the patient s symptoms (1) tt rap 
idiv progresMtu process with vvxlespioad arterii! involvement (4) far ad 
vnneed atropln of the invohiil « xtieiiiii} with skclc tiration ('>) conatant in 
trictflhle pain 

Indications foi s>mp Ubettomv exist pnmaiilj jn the Jack of contiain 
dication to operation The following me ini|*ortaiif nevcitheless in seleetinir 
suitable patients (1) subjective oi obtectivi icspoiise to lumbar svmpathetic 
Muik (_>) lack of widespiead utciial involvement witb slowlv pro„ressiTC 
vascular chiiiBes (J) piophjlasis in pitieiils with < ontr ilntcr il nmpiitation 
This Is now betui, dciiu routinolr m cases in which s.piri/ie eonfimiidications 
do not exist (4) as i me isiiie of hsf lesoif after other forms of therapy have 
faileil to ainst the jiioeess 

favnipvthcc'mn has ptoved to be a lel itneJv sit* open turn in this srroup 
of pitients who He ustiilh considcud pool surgical usks. tbih one death 
has occuired III <13 opentnuis s mortalitv raft c»f ) b pei tent f nmplic afions 
the niajonl} of wlmh ire jveenlivr tJ sjwpathectomv m arferiostlerotit k,s 
( Ul ir iiiMil7itieiic V were ol sc rvprl in 14 pitieiifs 

tosriflnr f '?mp/icotio«t (TiiMr M ) — Peitli occurred on tlic tourteenth 
postoperative dav m one patient iiom leutc mvocmdiil iiifjnlion \ second 
patient hid an esaeerbition ol known eoionaiv oceliisnc disease follow insr oj, 
eration llts eonditum one veil later was satisfactorv 

• tTl ISS *SIl SHJI ElAl to Ll WBlR “Cv »H 'TIICrTOMV FI P 
j FRIPIIEfiAI. VasTIUB P' C'SS 
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K nbt 1 

Viound Infection wound infections comphcatui five cases Four 
out of five of tliese patients had dnlittts melhtus with ulceration and ^anprene 
Paradoxical 6fl«prene —Atlas* has called attention to the occlusal rapid 
onset of gangrene following sv mpathectomv This phenouicnoii has also been 
commented upon extensnelv In Freetman Leeds and (>ardner* Two mteh 
anism-s arc thought to operate simnltaneouslv in the augmentation of the 
ischemia and resultant gangnne in these cases (I) Bue to destruction of the 
vasomotor control over the arteriovenous mastonioses m the skin there is 
dn emon of blood directlv irom the attenal to the venous side of the anastomosis 
without passing into the distal eipilHrv beds Although there iiiav be s rise m 
skin temperature, actualh there results a decrease in the nutrient lapilhrv 
flow, (2) ohlitpration of vascular tone results m lowering of the effective pres 
sure necessarv to drive blood into the nutrient capillaries bv decreasing periph 
eral resistance 

A\e have observed gangicnc with rapid onset following av mpathectomv m 
two cases One case came to amputation In the second the gangrenous 
process underwent spontaneous arrest Anipiitatiim was not ncccssarv and the 
ultimate result w as considered satisfdi tor' 

Delayed Congeitiie Syndrome — Five patients developed a delaved swell 
mg of the sjiiipathectomizid leg not unlike the clinical picture presented h> 
chronic thrombophlehitis This peculiar sviulromc is prone to develop follovi 
uifc s>n\p'\thc<toHV> m patients with arteriosch rosvs obliterans who also have 
clmicallj evident phlel ©sclerosis The superficial veins are more apparent 
m this tjpe of patient but ire not necessanlv varicose veins Following 
sjmpathectomv over a period ot one to three months the patient develops 
congestive phenomena This is characterized hv a soft pitting edema and 
larlv stasis chinges involving the lowei paitoftheleg T he cTirtction of flow 
in the superfltnl bclerntic viins is rapidlv upwaid The impression is gained 
that the arteml inflow and venous letuni arc niinimallv disproportionate 
kiipportne thtrapv consisting of rist eleva'ion and compiossion bandages 
fills to relievt the patient The coiulitiwiv slovvK legresses as the sclerotic 
veins become better ible to rttuiii the increased flow into the leg Patients 
who have devclopeil tins peiulnr congestive sjiidrome have had good results 
from sj mpathectonij in 3 of the '5 eases Two had poor results, subsequent 
amputation being necessarv 

Jo-ifopertitue ^ruralrjtn — \ neuralgic tvpe of pain involving the posterior 
and lateral aspects of the thigh of the svinpathectoniizid leg has been ob 
served in occasional jiatunts in this seiies Otisot of the pam occurs during 
the first seven postoperative davs It is constant severe and prevents the 
patient from sleeping It h is been desenbed as more sev ere than rest pain or 
intirmittent cluiilRation rortnintelv the duration of this comiilication has 
never bten ol served to be greater than two weeks It respomL satisfactorilv 
o bed rest and amlgoMcs This pheiionu non is npparentl 3 due to irritation 
ofscnMirv nerves iniierv ating these skiinieas The inicinmsm whercbj these 
nerve,, arc alnonmllv stimulated is not alwavs tvnlent but the most probable 

cause IS operative trauma 
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1 The enriv re-julK nf patients suhiniticd (o Iiimhar Minpithecfoni' 
for fTrncl\aneecl oblitentue •irteii«>scIerotie \flseiiHr iliseise ln\e been pre 
vented 

2 hollow up studies o\ei n two nnd one linlf >cnr period re\en] that 70 
per cent of the Rnni]) ohtniiud some measure nt nlleMition ot symptoms fol 
lowin', oiicrntion 

C Indications for nnd contraitulicntions to, vympafhectomj m this proiip 
of patients have been ]ires(i)trd mil di.s(usse<l It is not possible to tstablLsh 
indications for operation b\ statistual mitlwHU C«ry it care iwust be cvercised 
in choice nf patients if pood i« suits are tobecuiisisUntly obtained 

4 The deleterious effuls ot svmpathectomi for artenosclerotiL y isciilai 
insufiioienej hay e been noted and discusseil 
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THh VKTFRIO'^rLEROTIC POPLITEAL ANEUKY^^M 
\ Retort of I-ot BTtt\ P\t»\ts TRF\Ttt> iw \ Prfumiv \r\ 

liUMlUR «;\Mr«.TUFTlC G\N< I10\JCT0M» \M> ASFt R\bMH,TOM\ 

RonrsT R Linton, All) Boston AU-ss 

(From Ihr Htnjrhnrtita of Surficry of iho Vo* offmorHs Cintra^ noT’fal nn 1 1^e 
Harioni Mortioal Sihool) 

S p()\T\NFOl'' luoimsTPS ot tl»c pophtenl nrlci' "xtc tl\e most common 
aiicnnsms which art cunWe Ia siirpieU mosurcs Thi turn incideuee of 
this iliscisc is iiTohihK not m \n\ 'callable statistics but nccordin" to 

Cri'p' this blood \cs.sc! ms imoKwl nion fivquenlh tlnn ni\ other artcn of the 
hodi except till, tlioricic norti In a series of 'Til cises of Tiieurjsm he 
collected in 1S47 he found that I3T or 2a per cent were of the popliteal 
arter' whereas 17’ or 32 per cent were of the thoracic aorta the most 
common site of uneiinsm m the IkxU Alitas* in 1920 rcpoiteil the in 

\ohcmint of the popliteal arten m K>4 or 332 per cent of 2^9 cases of 
aneurism winch had hccn operated upon l>\ his techniijne of eiidoancurasmor 
rhaphi 

‘siphilis plaxs an important role m the etiolt>,.s of some anenrssms, bttl 
mini instances ux ciuoimtered without eiidenec of this di&oisc m which 
irtcriosclerosis is the chief etiolopcal factor The Kiotic t\pt. of aneurism 
occurs iisiiilli in pitients under the aee of 50 soars whereas the arten 
osrlcrotip more frenucntl' m tliov. past the ace of CO sears The reports m tlie 
surpieil literatim except for Lilh s’ reciiif one line not dirceted particular 
attention to the arterioscUrotic tape of ancutssm In a group of 42 patients 
idmitud to the surgical wanis of tiu Alnssachusetts f cncral Ifospunl for the 
fort' \eir period from l^OS to 1947 arterioscKrosis was the chief etiological 
fictnr in 31 or ipproximatelv 74 |»er cent of thi eases It also pined a rolt 
undouhtedL in 4 of the patients with Ims whose ages were 57 57 55 and 66 
xcNTs \u analysis of this group of 42 patients reseaU that the luetic txpt 
Ills Inen occurring lev* freipientli whereas the arteriosclerotic is becoming 
mort common In the first deeade of this period from 1905 to 1917 there 
wen 4 siphilitio aneurisms ind no artenosekrotic ones In the next decach 
191'' to 1927 there were 4 cases 1 or 2» per cent was arteriosclerotic and 
3 or75p(r(int wen luetic From 1925 to I'MT 9 pitients wen seen 5 or 
55 per cent wen artcnosderotie and 4 or 45 per cint wen luetic Durin^ 
the last duade 1915 to 1947, il is of extreme interest that 2o patients wire seen 
and nil or 100 per cent of them wen. arteriosclcrotie none were luetic (Fig 1) 
The agis in the arteriosclcrotie group ringed from 43 to h2 seats with a 
mean a,c of 65 tears while in the luetic groui* th«\ were from 30 to 66 tears 
with a mean agt of 477 tiars Tabulated m deeadis according to tears m the 

June ’""isH ^ ’he Tor t* cular Surg^n Chicago 111 
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1 The cTiI^ resulf ‘1 of (>} pitieiits MjbiniUed to Inmlni sjmpjthcctomj 
for far achanted oblifci itnf arterioMlerotie a isciiHr clismse ha\e been pre 
sentcd 

2 follow up studies rmr a two ami one half jenr period n\eal that 70 
per cent of the croup oltaineil some ineasun nf ilh viitioii of sMiiptoms fol 
lowing opentioii 

I Indications fni and conliaimlitations to sjmpitheelnms in this proup 
of patients ha'e iieen presented niid tliscnss>e«l It is not possihie to establish 
indications for operilion In statistical melhoils f ii i( circ iiiiist he exercised 
in choice of patients if pooel lesiillsaie to lie coiisistcnth obtained 

4 The deleterious effects nf sxmpitlicctann foi arteriosclerotic xascular 
msiilTicienuj ha\e been noted and discussed 
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Tllh AIITFRIOSCLI-UOTIC POPLtTF Kh AMI 
V RHORT Ot FoIRTFFN TmUNTS TBF.VTn> ]»v ^ J’RFLIMIV VR\ 

LUMn\K S\M1 VTHITIL i.VMIlOM’CTOMi 4M) \VH.R\',MFCtOM\ 

Robert R J isto\ M 1> Bo'iTos, 

fFrom o( Suratru of the 3Ia «««•*« fHi ( tiftal nospital ami Ihe 

Jlariaf^ Utdical Sthtiol) 

S rONTWlOls \i\e\\r\s>mR of the nopUtenl irtcr' are the most common 
<jncm\sms winch nre cniaWe In Mir,licnl mcisuus The tnie iiicidenoe of 
this disei^L IS piolnlih not RUui in ms a'ailihU Mntistics Viul accotdmg to 
Crisp* this hlood \csset was imohtd more frcqucntl' thin iin other arterj of the 
bods e\cci>t the tlioraeic lorta In i '^rie of > »1 ciscs o£ anetirssm lie 
collected m 1M7 he found thnt 137 or 25 per cent were of the poplitcnl 
irters wlicreis 17') or 32 per tent were of tK tlioncic norti tlie most 
common site of meunsm in the bods Matos* in 1D20 reported the in 

sohement ol the popliteal arters in I'll oi 53 2 per cent of 2^9 ctsos of 
atiemvsm which hid been operated upon bv hi» tecbiiuiuc of ctidoancurjsmoi 
iliaphi 

Ssphilis phss 'in impoitTni role m the elioloci of Mime anewrs^ms but 
mans instuiecs an. encountered without endcuee of this diseise in winch 
Trti nosclemsis is the chuf eiJolosieal factor The luetic ti*po of ancuTjsm 
occurs usuilh m patients under the ate of 50 ictin whereis the nrtori 
osclerotie more freiiiuntli in those pnsi the ace ol Cf) scars The repori-j m the 
Burp.ieal literdtun CTcept for I ilh s’ recent one Inic not directed pirtieular 
ittention to the orteriosokrotie ts|)e of aiieur\sm In a Rtoup of 42 patients 
admitted to the surffical wants of the Massachusetts ficnernl Hospital for iht 
forts scar period from IPOS to IP47 arteriosclerosis was the chief ctiolopical 
factor in 31 or ipj>ro\imiteli 74 per cciil of the cases It also plajed a role 
iindoubtedh in 4 of the patients with lues whose aijes were 57 57 58, and 66 
icars \n anil'-sis of this growp of 42 patients rc\cals that the luetic tvpc. 
Ins been oicurrinj: less frequenlb whereas the artinosclcrolic is bcconnnft 
more common lu the first decade of this period tnnw 190S to 1917 there 
were 4 '•iphiiilic ancurasms and no arteriosclerotic, ones In the next decade 
mi's to 1927 there were 4 eases 1 or 25 per tent was arteriosclerotic and 
1 or 75 iKi tint were luetic I-mm IP’S to I*)37 9 patunls aiere seen, 5 or 
5'» per com wen artmosclcrotic and 4 or 45 per iciU were luetm niirin„ 
the last decide 103i! to 1947 it is of extreme interest that 27 patients wire seen, 
and all orlOOperient of them were artiriosclcrotie none w ere lu^tie (Fip 1) 
The a-res m the arteriosclerotic ^roup ranj^ed from 43 to 82 jears with a 
mean a_e of C5 a cars while m the luitic kronp tl»\ were from 30 to 66 scars, 
*^*di a mean ace of 47 7 a ears Talnilated m decades ncconling to a ears m the 
Juns annual m»«tlaK of th<* Socirtj for \a cular Sorgery ChicarJ III 
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drteriosderotic gioup 3 were in the fifth dfcatle 6 in the sittJi 10 ui the 
seienth 11 Jfi the eighth, and 1 in the ninth, wherens in the luetic group 4 were 
in the fourth decade 2 m the fifth, 4 in the nixfh and 1 in the "iLiuith (Pig 1) 
This inrmsed incidence of the artenoselerotic i>oj>liteal aueiirjsm especialU 
during the hst decade 193S to 1947, is appnrcnth due tn the fact that the span 
of human life is inerea’ung and people ate living to an oldir a^e, when thej 



ml'lt't to ilo.oneron™ M'Koil.r Amnlina to It, . ,j,o 

1 f pToeetanc, m 1900 ttat 49 tcaio wharaas in 1945 it tiat 6G Mars Hr also 
Tl not that 1 ^ liaa 'ont PoP”'”'"" “ o'”'o»l 

n million pa tharalora ftnm thesa statistics that this tnie 

’l':":j:a"r.\a\ca„ n..h . I... — =1 
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Tbe wtcical treatment of aneurjsnis dates back nianj centuries 
a Roman surgeon in tlie third centuri, ^ecordm* to Henrj,* and the fourth 
centurj lecord.u. to Treies‘ deicloped the method of tjmg the arten aboie 
md belon the aneunsniat «iat and then evacuatms? tin contents Plnla^^nus 
of ilacedon in the fourth centnri, awonlins. to Ransahoff/ first practiced 
extirpation of an nneurjsm Guthrie* writing m 1830 stated that Aetius in 
the sixth centun recommended ligation and diMsion oi the alters 
to the aiieurjsm then opeiiintr of the sac and nitrasatcular liaation oS the 
arten at tlu distal end of the sae The s»me aiithoi stated that Paulns in the 

Massachusetts General Hospital 
-1947 



^oienth cuitun adnsed extirpation of the aneurism, having preiiouslj ap 
pluil a linture above and belon it Sur^erv of aneurisms according to 
Guthm ® T'mamcd ju lh?v state until the sixteenth centurj when Gmllemeau 
advi'-ed jiroximnl li.ation opening of the sue removing the intrasaecular 
thrombi and hllinc, it with lint leaxini, U to heal bv the it»ual processts of 
suppuration and cicatrization Purmann m flic seventeenth centnrv according 
to Uansahoff’ redi-vCo'Cred the method of treatment bv extirpation, flK>t de 
Scribed bv PJuJa^nus And in the sixteenth centun, according to Ottlej,* 
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tied the arterj imnieilntelj aI>o%e the sap hut left it unopened Hunter, in 
the eighteenth eenturj, (lc\eIop€d his method of proximal ligntion some distanee 
from the sac m nhat is now hno«n as IZunttr s eaiial lor the (rcitmenl of pop 
liteal aneur\sms Ills method wns first deserihcil hv Ins assistant Home in 
1786*® and again m 1793 ** Again the surgerj of aneurssms remained in this 
state until JIatas,*’ m the first part of the tsscntietli ctnhirj , described his method 
of tndoaneiinsmorrhaphj which since then has been ccnsuliicd the standard 
method of treatment He was Ihe first to stress the importance of building np 
the collateral circulation before f>peratm„ on the anLiii'3sm According to 
Matas,*’ gangTtne followed the Himtenau operation, or proximal li„ation 
in 10 5 per cent of the cases theAnt>lus method or pioximnl and distal Itga 
tion with e\acuition of the sac, m 833 per tent, the Pliilagriiis’ or rurminn’s 
method of extirpation of the sac in 571 per ctnt Matns* m 1920 rcsnewing 
15-1 cases o! pophteal am iirism treated In his method of endosntiiMsmorrhapln 
reported an intideiue of gangrene in 8 cases or 5 2 per cent From these 
statistus It IS appannt that regardless of which method was used to curt a 
popliteal ancu^^sm a certain number of cxticmitns dtvclopcd gangiene It 
was natural, therefore that some oth<r mctho<l of ticatment should lie sought 
for to eliminate it in all the cases if possible / 

The next important advance in the surgical treatment of anenrjsms re 
suited from the esporimcntal work of MuUiliill and Ilirsev** m 1911 when 
the} demonstrated the heneficial effect ot s>mp'itii<tic t.an„lione(tom3 to the 
extremits after acute arterial occlusion f age * in 1934 was tht first to 
utilize this method m the ticatment of an anennsm of the common iliai. 
artprs Bird** in 193o reporte«l tlic first |‘oplitcal nneur>sm treated with 
success bs a preliniinari Jnmbjir sxmpaihetK giin,.luiiiectoni\ followed in 
four weeks h} an obliterttue tmloiiieur>sm<»rrbnph\ bmee then otheis 
hasp fonfirmed the lieiuficial resuNs obtaine<l In prelmiinan s}mpathetit 
gaii^hotiectomr in the treitmcnt of aneiirvsHis of the lomi cstrinuti Lernbi 
and Froehlich* in 1939 utilized it m an o«tlwUd anciinsm of ihi tcmoral 
arters (»a,^e*’ in 1940 niwrlid its use m 15 cases nt anttinsmorrhipbv and 
T^ain in llll'* retoinincnded it m the nnin„einent ot frnum itii iirfmal 
aiieiinsm« Riiliards slid rnrmonth* m 1942 peiformul a liimbir svmpifli 
ettoms tluci weeks prior to extirpation of a poplitnl aiuunsin with siieiess 
Lilh* in 194G icporle*! 3 |>oj>litcjJ meiirssms tnateU suites-sfull^ 1)\ s\mpitL 
ectomj and aneurssmonhaphs 


The jiurposL of this piper 


* to report 


tspc of popliteal aneunsm admitted to tin sui,.n-u 
< uieral Ilospitil dunn.. the fne sear |>erMi.I I'MJ 
-t-i »«n.»Tnoiit niTliziii- a twostasw op< i it 


ui,.ioxt wards ot the Mass leliusofts 

I ,,ier.i 11.,-,. .11. u....... .-1 *"'1 Ik, 

mWtioil ot treitmrat iitiliun, a too-Wi!. op.i.li,i ,,i,..t.lu,e fi,-, „ j,,, 
hminiiv In 

Tl.e a,.., »t "" '™rs 

tl.e ol.list at "11 m tlie nfth 

I 49 stars 1 were in the sixth decide n,.eu >J >4 and iR sears 5 w,rp 
mVhe sesenth deeade as.od GJ 61 &4 68 and 69 le-irs 5 wtre in il,c 



\i , r Uxrnio'-cLUvOTic loiintvL \miii\hm 4> 

\ .-brr I 

<u<-utk, I.ul 71, <4. 74, 77 iml 79 \ciis TIicH' 13 men iml 1 Monnn 
lU Uus isTuiip ot r^ienls TK «uwvs»ws wcie umlalu il in nU tlie piUciUs 
1 om in wliom tlio\ won bilitci il m) that tbeit w» rt i to^^l oC 17 in Ibc 
14 pitanK ~ in Mu ii-M LXUcmiU ainl m tl'* UCl TUc ync piticut uitU 
hiliunl intiinsms lost Mie ii,.Ut kx tu«n „in~um buause of liiiombosH 
oi llu- aiuiifisni bifon sur-U il mi isurcs could lie jnstihdod lo viit il 1 oi 
tbit reiMin tlia ineuri'>m will not Ik tonsidind inrtber m tlm icpoil 
Iticurx snis lUxnlopid spoilt UHOiKli Hi H lUtKiits uni followed tiiinnu in 
? Ilf Hum Oiu piliint ^u'o i liiston of i -^xerL fill ami wnmlied kiiet two 
wills I iron till iiKUfN'^m w IS iioturil another b nl disloi ated bis knet si %en 
joirs pnitoiisK iml tin. oth<r bid iiciiicd i sticn blow four months prior in 
til poplitcd -puc Svpbilis did not pHi i lolc in tbe ctiolofji of an\ sinci, 
tin blood Iliiitim or \\asscimimi lists witt neJitive in all tbo patients ‘xwcll 
nt-. m tbe popliti il spiee bad Ikcii noted In II l>ituiils iml was nnobseried 
tn 5 Tlu duiatmu tbit the uieurxsins had Ik«» tiolul hi the iiatunts i irud 
Irwm om wed to fi\o \iars> Ui tin majority it w is ci'.ht wetks or less Tbe 
pndonutuut svniptom and lompUiiit was locil pain m the poplili il space 
obsvwiil lu Up Unnts Ihe iitiui 1 wire not (oiiscious of the anciii\«m and did 
uot coniphiu of piuv Tlwse wax xUteitcd m loiitinc cNaiwinatioris of tbeu 
e\ticmHios The pun d(\ilo(Md smlduilx in 4 iiistnnets scioncl irx to i sudden 
im icosi in tlw sin «t tbe xiieunsiw uni m 2 1 isis ns tbo iisuU ot a rupture of 
the su witli tbe foniiation of i filv ancurxsm Tbo size of the incurxsiiid 
sai X iTitd from I In 'i <m tbo sinalbst te 15 l>\ iti tbe lir^ist Twolxe wore 
tusiCorm ui slijpo Olid 2 wire !,ie<uhr witb lir^e ivsointitl fuKc fliicunsnis 
\tioTiil pills Hums xxoTi detutnblo in all ilu aneiiTasiUs and m addition in tin 
dorsnbs pubs lutiri in 4 of thi oxtremitns and ui tbe posterior tibiil jrtw 
in 6 iiistnnus Ml J of tbisi iiteiid inilsatiops wiie jircsint m 2 <>1 the (x 
tiimitics Intirniutcnt cl ludieatioii w is a siniptom in 4 patients xirxinjv 
tiwm line 10 ten xcars in diiTitiofi Those obseti itioiis indmate that in most of 
III! pitunts tlicrc \\ IS cxidiiMi of oblueratixi artirial disease distal to the 
u'tnrxsTn Init mmi sbnxxeil iii> cxidenre of j-in^rrin m the cxtrinuties 
I’ltholo 10 exumnition of all the imiirxsms rexeabd a laminated blood clot 
lotisi'tin, of ]iiiliilix or_mizcil and ficsh tbrombi 3) In most ui 

stiiKis soiTii ot It w IS so looselx attiebed fhU if it had bun i]islod,.>'<l 
iinliolisTn oi itir ntirus distal to the aiKurxsm would luxe occiirrtd with 
iisuliin „ni iciie of the eatremitx 

Tlu ineurisinuloinips vvere performed siun to elixcn dns after (bi 
s'liiiutlifdoniis ( aii,.nne of tin oxiretuitx did not dexiloj) m inx of tbe 
' 1 ts ind oiili ui om instiiiie did the ritx'iilation seim preeinous for a few 
dlls tollowui,. iii» incHrxsmrctomx Intemuttint xenous oeduMon*’ ms 
usid in this Hist met until Hit emulation xxjs ideinnfe Tins patnni xxas 
•i-ii! 74 xcirs There uen piilsidons m the dorsabs pedis and posterior 
tibnl arteries bofme opirilion indintin^ that the enlhfenl eircnhtron of 
tlu low, r Io„ and foot had not ikxiloped to tin cxtint that it had m most of the 
oibir I'atiints whose peripJnr 1 artenos had bem inixioiislx ouludwl due fn 
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•^Ttf^riosolerosis so tliat the sudden su^ical oecluston of the popliteal arter\ 
at tlie time of the aiieun smectoitiA redmed the citculatvon distal to this pomt 
to a precarious leiel It is belieied that Without the prelimman sjmpath 
cctomi the estremitv prohobli nould ha\e dtieloptd gan^^ene Oik patient 
died folloaMug the lumbar ssiupathectomi , a mortaUtv rate of T per cent The 
cause of d«atli m tins case was a combmstion of postoperati' e retroperitoneal 
hemorrhai.e aiul heart failure from stsere coronarj heart disease The former 
uas thouaht, in part at least, to K attributable to the postoperative use of 
intravenous hepano to prevent thrombosis ut the popliteal aneiirvsm after the 
sjmpathectOTOj S 5 iu(.e then m other patients it has not bscn used following 
the SI mpathectomi Thi-, pitient was a poor selection for the operation he 
cause the postmortem eTsminalion showed a previous loronarj thrombosis 
Lad tausi.<la severe infaretion of the left ventriele None of (he 13 patients who 
sunived the openlue procedures developed gangrene and both the life of the 
p itient and the hmh were preserved m all cases, or 93 per cent of the entire 
group 

The method of treatment that is recommended is a t"o stage operative 
proteduie to meludi. a inelHnmor> lumbar s\n»pathetie gontlionictomt which 
1 ® followdl in appro’snuitelv ten davs hv an ane«r'smettom> f ertaiii points 
III the operative raanat^cment of these eases bv this method need paitie 
ular tmphasib K careful evaluation of the patient i» cardiovascular condition 
IS impptitive 11111 should be done liefore the Hvmpithei.t<im> The staging of 
the openfive piotidiires is of extreme impoitance because it permits The 
interruption of the popliteal trteij, after tlimmatiou of the vasoconstrictor 
iiiHueiKc of the avmpathetic nervous sjstem and after stabilization of the 
visiuhr &jstein in its miMmum degree of v isodilatation as demonstrated 
^mifhuicl •' Furtiiertnore Iwtli proieduies should not he done at the same 
opemtion bciOtise of the dinger of surp,ical shock with a drop m the arterial 
blood prissure Even if thi. patient sunned the extremity would likelj suffer 
irrtiersible \ascu!ar thant.es with resulting gangiene hocause the degree of 
?ii pofension distal to th* nitemiption of the popliteal arterj would be relatudv 
greater fhrn m the rtmninder ot the jrferial system Ether inhalation 
snesthesis wns used for the liimbir svmpathetic eanglionectonn , since it is 
considered tlw- sitcst luelhotl in these eUleiU artenoselerotw patients Spinal 
inestliesii wis used pieferaWj for the aneunsmectomj because with the low 
IcsMof nnesthesia required for operating at the knee the patient’s, sistemic blood 
pressure could he more reidih mamliined than with a general anesthetic In 
addition the vasoconstrictin^ influence of ether anesthesia on an extremitv 
prcviimsh tnp itluttomired wis cliininated The sjmpathettotuy v\is per 
formed throu-,h an oxtraperitoiieal exposure The flank tvpe of incision de 
stidicd liv Smitliwiik” was used (o facilitate (be removal of the first second 
and third himbnr gnigba so that the enurt thigh as well as the lower 
viciwld be svmpithectomiied 

\ limb tourniquet should not be ustd to control the arterial inflow to the 

extremity Pnst, beesuse of the danger of fracturing an artenosclerotie femoral 
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ocim licoiust blood still enn ciicuhfe throtii^ fJu eolljtenl channels the same 
ones tint Hit limb iki>en«l oii thmaflfr for its tinulatjon SjNth the 
obsemtion of irternl bkedin^ from the distil end of the popliteal artei\ ifttr 
cMirpUion of tlie meurism the so called llenlc Coonen si^n, will demonstrate 
to the sui^ion the ulefiuaeN ot the eoWUeiil eiiculatum and nssnit him of 
the Mibilits of tfie e\tri.init\ 
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arttrj Second, it &hnts off all the arterial inflow to the cxtremih during the 
operation so tliat the collateral arteries m the opentivu field nre not rcadih 
recognized and prescried Third on release of the tournirpiet, the stste 
of so called tourniquet shock” maj develop with a drop m the sjstemic blood 
pressure which would be serious to both the patient and the limb The ap 
plication of a modified Bithune hm^ toumiqnet riamp (F 4) to the i>oplite d 
srterj proximal and distal to the aiienrvsm wa*. utilized for the control of tliL 
nrteiinl inflow to the ancnrvsm This method of arterial control is rccom 
mended for a mimher of m'ams First, it giios the surgeon peace of mind to 
perform a cireCnl dissection close to the ancurjsm so tint the enll iti nl irfcrn s 




will not he daimged sinci nneontiollahU heniorihagc will not oieni ecin li 
the ancurismal sac is inuhertenth oponnl Sieond wilh tin msm nrternl 
inflow to the nneunsm shnt ofl lioth imiximdlh sod disliUi i 

from It if disloilsed diiniis; the fnrthei diss-rtwii of lbi -sie will not l,e 
nriicd distilwaid to oceliide lli« arterial sisUin Third the lollatoial lilood 
swwuh about the knee and to iJic lower le„ and foot is not slmt ofl .liiriin; 
fho oneration so tint lun'-Hilc lor Insle diiiiii„ th. dissctioi, ,h ,1 

Fourth the collateral 'irterms m the o|Hriti>e fi.ld since thci still ,,ulsni, .a„ 
Urno.mzedandlwesmed I ifth the so colled tcmrnK,.,et «ho, ,, 
mai dcrelop afler the rem.w il «f a toumiquel ipplied to the 
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(.real eare .s take. .,ot to t!-e aapenoe eemeuhr arter.es 

,f tkej ariM «'«.'e tl.e .meun™ ««1 eW' the h.ehest .Inicll, arte. J t.h ch 
arile, !rom the il.stal part a( the aul«>rf.i.al artcr. Mo.l.iied Bcthmc 

luastonrm„uetelaa,pa (f.s 7) are apl.lu.l to tt.o pophteal trier, 
proiimal ami that .1 to the imni.am ami the aeaails oreliiclc4 ilt.niv the re 
maintier ot the ilisaection The amnnamil an i' .liaantcl frti „ith catremc 



f“arp as closr fo jf is pliiu lictwotn 

a and the tivsups of the ik>ji1iUj 1 space In this manner the tributaries insinEt 
from the niunresm nn\ Ik it their OM-iin and the irtenes of the 

collateral blond siijijiK niU jjot Ik* diinifjid am more tlian if thee were lisnfcd 
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Adequate exposure of the aneurybm its maiti afferent and efferent arteries 
IS essential and lannot be overemphasized It is best obtained bj an incision 
which overlies and parallels these blood vessels For these reasons a vertical 
incision IS recommended, which extends proximal to the amierjsm into the 
thiqh, and distal lo it into the upper part of the loner leg (Fig 5) The 
crease in the popliteal spae« is mcessanlv crossed In the incision, but with 
careiul closure of it, using fine nonabsorbable interrupted sutures to the 
popliteal fascia and interrupted vertical mattress sutures to the skin con 
tiaetiues or keloid scars have been avoided in all the extremities (I ig h) 



■When the incision is completed towels aic sutuied to the skin edges to 
isolate the operative fiild from skm tontammatwn during the operation The 
great nerves the sciatic common peroneal and postimr tibial nerves are 
first dissected free The litter is otten intiraatclv attached to the aneurjsmal 
sat -kftcr isolating them a soft wide thin rubbei band is placed around 
each to marl them fm retrartion w neccssacv during the further dissection 
fFnr 51 If these piocailtions an not taken the nerves maj be injured bv re 
t, actors with resulting partial paialTSis Next the popliteal arterj ,s exposid 
proximal to the aneurv sm between the bleeps femoris and the semimembranosus 
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frik 9 — \n »rll t » lr««tnh< to J<i» (1» IJ"* « f" IJ »ith th*' irf-Urv i r 

it« KT at rt intact tl* U atvi li eni's oc l»o^Uc*'^t art p\ an* \^lpx 

1 ubj» lljriiol sni </ } <f» inci • wi rt 1 oiu tit draifucc wUh fln» nte-rni;,!'- i crlt''n or 
»tlk »ulur»» t> tlif i-oi lllonl f n* *ot Inumiplcl t«r(ira{ matte* -s Uk oturea f> (he fkifl 
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hj tlie iiitia'acciilnr nuthod The poplitnl \ein ns a rule is intiinateh Kllicrent 
and sometimes incorporated m the posterior wall of the aneurism (Fijj 7) 
No nttemjit bhould ho made to presinc it iialcss it Jigs free, ns i>rias>ona))\ is thi 
case with n icri small aneurism aiisintr from the anterior w ill of the poplitenl 
aiteii Ihis IS <ontiai\ to Mntis acliici’* ns he statid ‘ I hclicic that 
prtscrntinn of the (popliti i|) icm is i niifter of decided imjiortniice to 
the \iabi!it\ of the limb and jts sienfice when iiinionlable must alwais be 
a source of anxicti niul apprehension ’ There sums little support to this 
Mcw m the rises of this re|>ort since the popliteal lem ins lescitcil in 12 of 
tliem without serious effect to the extninities In the umimin„ one it In 
free of a simll aneurism so it was not interrupted Imt the superficial fcmonl 
lem ins iiitcruipted to pieient thinmboeinbolism 



The nest step is to ligate the proxiind iiul distiil ends ot l!ie popliteal 
arterj and icin This should la peifoimed irilli non ili'orinijlc liffiturc 
materia! lirst Inritin^' the \fsstl and then phcin„ a trnnshsion li^ ifurc m the 
cuff distal to the prinnn li.ftture \n nitemate mplliod ot elosinc oiilier or 
both ends of the poplitea! arten has been used tc* picsene eollatcnl aiteins 
that hrise within 1 ein of them \dcepuiti hcmostisis umln these eireiim 
stances is ohlained hj elosin, the end of the I'oplite il irteri with tuo lows 
of a iiinninff suture of OOOO ailprja) silk a inethofl sjnnlir to the one dpscuhed 
bi Alurrai and lanes” (Fv S) In this manner the colhleml lessel mai 
be sued since onlj 1 to 2 mm of the poplited nrten are used whereas with 
the tisinl bffaturc closure al*out 1 cm is npces'.ari which woulO also otclmlc 
the collateral arten \fter a final inspection of the t,reat nenes and blood 
essels the wound is closed m two laicrs without drnmag-c (Fi- 0) i„ter 
runted sutures of fine silk or eotlon ore used in the popliteal fascia and the 
slm IS closed with interrupted aertieal mattress sutures of sdk Tl.is latter 
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Kicisioii of an aneur\sni u one of the ohlest methoiTs of surgical treit 
ment for this condition Pliila^nns of ‘Maccdon in the fourth centurv first 
practiced it, then it was discarded but later rediscosered bs Paulus* m the 
seventh centurj and bj PurminiP in the screntcenth ceuturr It had man> 
advocates in the nineteenth ccntnn until Afatas’* described his method of 
cndoaneurjsmorrhaphs at the beginning of the twentieth centun h.ow, again, 

It IS recommended as tin. most satisfacton method of treatment for the 
arlenosclerotit tipe of popliteal aneurjsm, when it is combined with a pie 
hminan sianpatlietic ganglioncctomv bxtirpation of the auennsm is pre 
ferred in this tipt to the Alatas ohliteratue cndoatieun smorrhaphi , because 
of the difficult! encountered frwiuenlh m obliterating the anenrvsmal sac 
due to the ri 2 ulit\ of its w dh from artenostlerosis and calcification It is 
considcnd also to bi a saftr mtihoil for this tape of aneimsm than the 
incenious rcstontiie cndoaneiirxsmorrlnphs b% a seiugraft inla\ described 
reienth b\ Blakemorc*’ bccuusi of the marked arteriosclerosis of the popliteal 
alter, both proMtnal and distal to the aneurssm which makes a satisfacton 
nonsutiire tipe of anastomosis difficult lo perform 

It Is behesed that an\ pitient pusenting an artcnosclerotic popliteal 
aneurism irrcspictiie of a.e should l*e consuUrcd a candidite for the surgical 
remotal of it pteferaWs b\ a prvUmmarv scmpithectoms and followed later b\ 
an aneunsnuctomi unless the patients cardiac condition contraindicates such 
treatment or if the 'uicunsm lias l.ecome thrombosed spontaneouslt with lesult 
ing gangrene of the cstreimti The presence of multiple aneurjsms of a 
similar iiatiin. in other large arteriis of the IkxI) mar also be a contraindication 
The senoits cITict of this condition on the hfe of the patient and the cxtremitt 
ill untreated cases it is Inhctcd makes tins radio il mcw justifiable It is well 
demonstrated hi tin. outcome in a group of 15 patients simihar to the one m 
this report who were admitted lo the Alassathiisetts General Hospital from 
1929 to 1947 htcause of unilateral or hilateril nrteriosclerotic popliteal aneiiri sms 
that were not tnatccl hi sitr^cn The mom age of this group was 66 7 lears 
the soundest patient was nged 48 scars and the oldest was 82 sears Seicn of 
the pifKiits had hilaliral anmnsms makiii^ a total of 22 extremities with 
pophted aiicunsms hUien patients or AO per cent had gangrene of the 
extremities on admission to the hospital and another 6 or 27 per cent, deielopcd 
It ill the hospital while awaitin,. \riT,^er} low thigh amputations were per 
formed on all 17 extremitus making a limb mortaliti of 77 per cent This 
dire cffict to the extrsimti m untwateil cases lias lieen emphasizeil recentli in 
the literature In others including Blakemore* Flemming ” Hufna<.el *’ Kemes 
and Morel Lilh ‘ Thcis snd A\ ells and associates ** Furthermore a 
patient mortahtj rate of 2G6 ptr cent occurred since 4 patients died as a 
result of the disease following amputation of an extrenuti performed because 
of gangrene socondnn to thrombosis of the aneimsm, 1 died from septicemia 
and the other 3 from massiie pulmonan cmliohsni The results obtained in 
the 14 similar cases of artcnoselerotic popliteal aneunsm in this report, 
treated hi a preliminan svmpathetic panglionectom! and aneim smcctomi ’ 
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t%pe of suture ts impoifuit to prt%cnt t contracture in tlie scar at the crease in 
the popliteal space as preMoiwlj stnletl V posterior moUkd phsfer splint is 
ipplied to the thigh aiul lower le„ to keep the knee in extension Bilateral 
siiperficnl femoral \ein interruptions ire reeommendiil in these patients to 
present pnlmonarj embolism These should be performed pi-cferalilr before 
the snoura smcefomi but thea inaa also Ite done a da» or two after it In 
travenous hepann maa be used for a few da\s following the removal of the 
aneunsm to prevent arterial thrombosis in the arteries distal to the knee 
The decision whether oi not to use this drug depends on the de„ree of the 
(ollateral circulation that is, if it is pooi it is advisable to use the drug 
whereas if it is excellent the drug is not neccssarv following the operation the 
patient is placed m bed, the head of which has been elevated about six inches 
on blocks in order to keep the cxtremit) a little belovr the level of the heart to 
insure a better circulation of the foot In addition it should be kept cool to 
maintain the met ibolism of the leg it a lower level consistent with the di 
minislud arterial blood supplv fxtcrnal licit should not be applied to the 
lower leg and foot under anv (iienmstamcs The patients an, nmbiilatorv 
ususllj bj the end of the first week and are dischaii.ed home from the liospital 
at the end of the second week 


I>l»Cl SslOS 

Manv surgeons Iwlievo that tin. siir.ieal jntcrnij>lioii of the popliteal 
arten as is nccessaiv in the excision of a po|)litcnl aneunsm ma\ result in 
enn„rcnc of the extremitv This opinion is liased chieflv on the experiences of 
major blood vessel injuries oeturnng in ^^orId War I and W orld W'ar II since 
it w is observed that the popliteal nrterj if injured resulted in a huher 
inculenee of gatu,rene tinn anv other peripheral arten DcBakev siid 
Simeone * reported that in a colloctien senes of 502 popliteal sifen injunes 
from Amerieiii World War II casualties there were 164 or 72 5 per cent who 
lost limbs Thej also reported that Ogilvte of the British \rmv ’'ledical Corps 
stated at the Cairn Conference in 1943 that he had not seiii in the course of 
war a single instance of ligation of the popliteal arttrj which was not followed 
bv gangnne It is to be emphasized however that conelnsions regarding the 
results of elective sur^erj on the popliteal arterv Rueh as rcportid here for 
ancunsms should not be drawn from the experiences of gunshot wounds of 
this vessel An ainlvsis of the two tvpss of wounds the one resulting tiom a 
missile ind the other from a surgemi b scalpel reveals little rnalogv There is 
usnallv with the formir in addition to the popliteal arterv injurv a seven 
wound of the soft parts about the kn.e joint with destruction of the collateral 
blood vessels or occlusion of them from edema and extravasation of the blood 
whereas the ligation and division of it even the extirpation of the aneurvsm 
leaves thesu vessels intact for the most part so that gangrene rarely will occur 
hiirtliemiore a preliminarv svmpatheotomv in eases of cledivt major blood 
vpsstl sur erj as described hen can be i>erfonne«l to s.ifcgunrd the extremitv 
tberebj preventing vascoconstriction of the arterial svstem distal to the point 
of the arterial interniptiou 
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Mh.ii first SMI «irc imt rtlmKl ot tins comiihmt bs tin remosnl of tlic 
aiicurssm lint this sinnitom nlso « is not mick norse The others it Hist 
eomiilamol of r tiriil feiliii. in the hi on csireisi, hut clul not romplaiii of tine 
mtemuttilit cl lililn itlon liml lathe ii us Inn passed it Ins tended to Iniproie 


CONCIL'tONS 

1 TIk inculcnic ol tbo iiljmscbrotif I'pe ot poplilcil is 

inereisin,. 

2 \ii irt< noMlorotu imiu'mi, tf aiitioilcd is a sdious tlircit 

to t!u iiahilitv of tbo (xtitmitN uid jKo t«i tlu life of the patuiit 

3 \ two stn-< iiuthoil ot sinteicnl tii itineiit is ricommended ronsistiiii, of 
1 piclimiinn liitnhir s\minthotii ^ iivlumcetonn followed approMnnleh in 
ten d■l\sl^^ an niiLunsmedoim 

4 Fourtun pitKiits witli artenoscK rotie popliteil imiinsnni the nijis 
of whom iniucd tiom 4') to 70 m. irs lu nported Thirteen or 0? per eint 
«ii\r\md and their t\tnmitus wm sutd uti1i7in.r this method of ticitmcnt 
Oia patient died from posioptntixt iMinortlMja and coronan thrombosis 
followin, the s\nipitheetonn a mortniiti late of 7 ptr ctiit 

Tht* Utlior *M h l<> tUnV Dr 01 »uOa. 1- W»l<h ror pprni ion to inelulo In Ihi 
croup 111 ri n « inin nc I 4 > srn tho oli<-r 13 im nt i «ro eperit I upm bj III 
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(lemunstratc wlnt can In nccomplisliwl with moiltm •siirt.ical treatment Thir 
ken patiiiil'! nncl thnr cslremities sur\n«l, i saha^e of i)3 per cent without 
e^uUnce of Raivient One piticnt dud followini. the si mpathectomi, a 
mortiUU iiti of ” pvi cent 

A follow up stiuli reieals thnt two of the patients ha\c died one fiom 
eiirhosis of the liicr one Mar liter and the othei nttir fmirtein months from 
flic rupfiitp of an aiti nose leiotit common dm aneutism The exlrcimtus of 
all these pitients funetiinied iioimdlh followin- the oi«rali\c procedure 
I IcMU of tlicni irc still lnin„ ind wdl two immtiis to fisc \cais sinee disehaige 
fioin the hospital The most (ommon |uistoptntiM. <<inipheitum was edema of 
the lowir 1(„ which dcitloped in 'i or ts per tint of tin easts It disap 
peaud in 1 of them with dastie hmdd-,os the othei 2 still need some support 
to the ixtrcniitics It is of isireme iiitcust that tlic arterial inflow to the 




lower le„ in i of tin i 
III tin aiteiiis <'1 llie 1 

tollowiiu th. imiinsii 
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Kniities IS of siiftuKitl \<ihime to prndiiei piiNilioiis 
Dm ot Ihcsi i mail i^id 73 \i iis seui fm stars 
his Ind i letiini of pdpahle imlsiiions m the 

s of tin frxit llie osi il]atnji|.j ,j jjjp 

uiklc oln iiiKd h' osulh^i iphs iltli«u„h not bs ^i« «t is in the otiiir extiennii 
an ofmod.nte implitmh (Fi„ lOj Theotlui jvilutit a m m a„. ,1 -is tears 
I ,1 i utuin of pwlsakwwfc m iht jtostinor tihnl uitm at the uni K withm 
f *. u.rks iftsr tin aiieunsMuttoim and when hist s<eii llnrlern months 
\ \ri thts wire still prts. lit Iht 4 pitnnts who hnl mtmuiticiit (lamlmdtion 



COlirLIUATlONS PI SULTIMI rPOH IN lUnlLS TO AUJOP \RTLPII S 
louisO IIiriiinNN, Ml), IiMMi \ BiciiviN.MD CINCINMTI, Ohio 
(from the Dfr^rtment o/ Siirgfry of the Callcuf of Vofictoe Uoiieroitij of CijiciiiikiH nn:l 
(he CtnciHMlt Gtnfral 

M AN^ of tilt compile itions which follow in the w ikt of trauma to or in the 
Mcinit\ of, Hrt.t Trterus niai come on so tnsuUousK that the surgeon does 
not srui proper eonsidtrition to liis pitniit s nptvittntK uunor coTOpliints An 
untold nuniher of extroinilios arc si«rihcctl hctuist the efftets of the nilcrnl 
msuflieieneN art not neo^mzed until iftcr e\teiisive dsimcc to the museks Ins 
^l^ead^ tsken place 'NNe sn conMiie»d tint maiiN limbs md esin mnw Ivtis 
could he saied eidi tear if sll sur^ions were more alert to the tarh signs and 
sMiiptoms of these complications 1‘rompt diagnosis of the kind and site of the 
arterial injuri with is littU dcla\ ns possthk m instituting defiuitnc treatment 
should lie the pod of even sur,Kion ( oiistant oliseraation of ill patients with 
5 usp<.eted arterial injuias and the imimdiit* correction of an\ sicondin \aso 
spasm which mat hceomc at>pareut ire factors of parnnount importance to the 
success of this ti pc of a as< id ir sur^eia 

It IS our purpose III tins prc'cnl ilion to emphasize the more common com 
phcitions and to dhistrate thi late effects of sueh arterial injuries \»% a few 
scKctod case histones 

sVCoM>\n\ AIITHIM spiSM 

Tlio most otimmim complieilioti of injunis to, oi ncir hrt,e aitorics is 
spisiii iinoUiii^ some part of tin aitcn oi the entire arternl lied L\tensi\« 
irtcrial spasm mac tu luoiijit il«uit he » \an«.t\ of injuries dut to Molencc or 
to surgical operations Sometinus there w ccuUntc of direct trauma to the 
arterial wall hut ocui more often the irtirc itsilf mac be unharnied I^ar,,e 
arteries such as tin brachial «r finmrd irterc exhibit this piRUomenon pirtlj 
bicaiiM of tliiir Kn^th ind <\povil jiositions Spasm in the arterc as well as 
in the arterial bed is usinllc »lm to abnomial nercous rifle\cs since arterial 
thromliosis Ls not a common findiiv m the eaih stages of this sendrome Intense 
Spasm Ilf fhi artincs and irtirioUs ni ic list for hours or eceii dacs The 
de^ru of arterial iiisunuienec wliiih results from this surenmposed casospasm 
mac hesufncKiit to hrm,. ahoiil senous ehmges in the soft tissues Peripheral 
cTUrnl spasm is most sicirc folloccin^ gundiot or crushing ceoumK of the 
extnmifc hut mac also occur iftir simple lumetunj wounds operatice proce 
duns upon lar^e blood cisstls or injuries to large nerccs "Nrost students of 
thesv pTolikms a^ne tbit pndongeil uairial spasm can bring about cliaiiges m 
the skill nerces muscles and joints of an evtremitc The condition mac show 
a tenduicc to disaiipear spout me oiish hut inmost patients it persists sufllcientlc 
loi^o endanger the \ifttuU\c of the soft tissues The simplest means of ocer- 

Work all si b) lunl fr«tn ih Lurt luw Hi Scli-ntinc FSinl 

%“' »* •*’« e-e^nl nnnual m stine of the Sorlel\ for Ca ^.ilir c..,— ^ r^ui 
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WT>p In <*otttvm»t\ «f the diMtled artcrN evt n thoiis-li ihi'* 

restoration ma\ be siipussfnl for onlj t few da^s This js p'rt'eulaJ'li true in 
the cas< s of serious liciiionln^ from r smi.reil major arterv siuh as uio 
popliteal artai the fcmoi il irterr m Himfer’s einal or the common tnotnl 
arten Mhen thej ait nssoeiatod with t\tensne exlraiasation of blood jnto tlic 
siirroumlin" tissues 

Intrrnnl Jlanorrhtiqr —In general if tin bleeding is not endan^irmg the 
lift of tht piticiit or if the imssiiu of the exlraifl^ated or accumulated hlootl 
Is not -MinusU afftetuu am \ltal lunctmn damasm^' am hollow iistus oi 
tansui-. nnrlnd isehemu m the -ilfttted txtitmiti there is no Hud foi mi 
iiiediatt surgical intcrientimi \ hmiatomi wliith tontimus to tnlai_i iiid 
thiou^h pressuri on small tollittral arttries actualU iiwpans tin atttiial tu 
cuhtioii to the txlnit of prmlm mg imi>endiiiff gangrene should hi triatcd 
surgitahi without dclai 

'irconiiarij l!cmi,rrhn<jf ntlu p intern i1 or external is rartls a complicitinn 
of mjiirs to a lai_< iitcre ei<n ihoiiffli the irltn shows eMilenci of st\m 
aitonoHehiosis If hemorrhavi iVxs o<cwr wndit ‘•twh rondvtions it should he 
tnatcil Us though it w<rt |irmiir\ Most often se<ondir\ hemonhagi is thi 
result lit infettion in the wound In spui of the inftction the hltidiiu, \csSil 
sliniilil In isolattd itid h.atid with non disoihablc Riateinl \o itttiniit sliouhl 
hi mailt to (o\cr tin mssiI md tin wound should bt Itft open uid loosih 
picbid with fUH iiHsh gm/i lUoistuiid with normal sihne solution ^^hfn there 
K fluucd CNidcnti of i „rowin^ tutnot it tU«. site ol tht mjurs or nion pam 
radiatiiv alon_ thi rniiixi of the artin out must saspect sicoiuhn lieiiior 
ihaz' Masswe l»!udu\« into simu cisits of tlw l»oil\ mis ttsuU \i\ sudden 
death suuii li ixploi itioii of tin wound with dchmte and prompt arnst of 
the himoTThige li\ iuUion id tlu artm without ii-ird to tlu tflitt upon the 
pinplui il ii'.suis siioulil till 11 III done l*ifl with eauzc and thi ipplicatum 
ol nmipnssii'n Inmiuis an of lillK piuliialidut in such iiist iiuis fni tht 
sicoiuhri li<riii)irln_i will mosf Mitimh utut ««ltss flu Mtedin- \is-.ils ait 
piniiaiienth i«iUuli«lhi luitims 

*siroiuliri biinorihui ini> ilso risdU troni imsioii of major irtmis 
Itoup fri_iniiils Ol Ihiiii phtis ind mhws hmJ in tin ui>air of traptuiis nni 
bt III tnnfirf with soim inijoi iilin and tin loiislant pulsitmn of thi ajtni 
a-iiiist till vilii] o))j(ft j,m « (tiKion ot thi irtiuil mil mth txtiiisiii 
mtuni! lirnunrbui The follonni^ tiM wdl iHustiati this Mud ot ti.iuplita 
tioti 
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S <n, 

coiniii" tills ]Kn]ilKri! \ l■«K(mstll(tlon in iigiuiil i\tumitiis is li\ n]>(ittcl 
novor 111117 ilion of tin u^ioini sMnpilhitic nf llie altictcd o\1rcmil\ 

iNTinwstii VI iNjim»s 10 I vrrr vni-rn-s 
Tlu injutKin ot in uisolnlili inoptiifion mti> iin in ijui uUn inn .-uc 
iisi to suioiH (oiiijiIk iliDiis P«iiii itions ot Jtismiitli li uc liuii injockd k 
tiilentnlh into the ^liUi il iiJirv tinsin, inuilerilili pun iml loc'l irns of 
ncf’fosis of the soft tissues of thi InittniN roiPisjn Ixnlirs aru occ isionillj 
tnnsported liv lii^t irtvrns vml liecoini. lovUtd in simlki pcnjiJicra! irtdirs 
Tin most rinimnt { nisi of intt^wsriilu injiin is the loil^mcnt ot i Monti 
clot v\liich lias lidii < iriu.l fiom tin imrt »i aorti into some iiiniilii ril aricrv 
The smliUn iinfilinii of tlu inlimi ot tlu (leiiphcnl irterv jirovoUes imrkul 
rdlex \aso( oust net loll m the intiit v istnlir Md of tlic tstuinitv Tlu sla,.n i 
tion of Mood Inon^lit ihout bv tins v isocoiistiktion favors procrissivc uitnnl 
tlimnihosis 

A\e luliivo tint miti irtvrnl ootliisioii slumld bi nmsidmd t ii il mifr 
jrnm and tven imtIuKi of pronKitnn; ndctiliito iireiilation through tin co| 
Intern) aiteinl (infhwivs slimild M iiistilulid ns soon us jiossilih iifttr the 
neiidciit If i1hs( iik isums f iiI to linn, iliout n '>atisfiPtiirv re cstnhlislinuHt 
ot tlu II 1(1 1 il ( ireiil It urn niiliin one to lour hours nmov il of tlu emlidliis In 
nrteiiatdtuv slioiild tlun Ih periornud Ifipariinzatioit of llu ])itunt mi 
Jiiedjitilv Jiftu the npditioji iiisiins a. iiiisf the n fojnntjoii of hlond (lots 
it the site «t the atitriolomv vvouiul 


I \iKvv v«ci I vr isji Kii s TO I \m erTtniis 


Tlu imptirl/iriee <>l (ontiollm. htmorriiigi rrorii lewdifili) nr opiiifnt 
wounds ot inipir arfirn-s is of »u it eoiuein to thu snr.eon not onh hrenUM 
of lilt innticdi itc loss ol Mood which ini' tnlt plnet Init nlso liuennsi. nil nmple 
supiih of Mood to tlu puts luvniid tlu i»omt ot injiu-j iiuist hi. mnintnnud or 
sctioiis eomplK-viiiins me iirtmn to follow 

Kiiowledgi ol th< luhi'mi ot the peri|iluril eimihtion m tlie istniiiitus 
or ill tin liinm niter the iiiiin iiutrunt nrteiv to that part his hren ocdiidul 
IS of jinrnmoiiiit imjuirt iiiee It is the dutv ot everv sur.ion whu dials witli 
V iscuiir disordiis to flsetit nil whit iltorations m thu efTiiiencv of tlu luriidunl 
nreiiiition "ill t lU plnit if thi mijor actind trunk ot that jnit is danngid 
oc otheiwis* Intel teud with diirmg anv sm.int «i{Mritic>n 

J/iriinrt/ JJrmorrIini/F — If Micdin.; is cxternil it should M lontroDul ns 


ipiioUj ns possihli < itehni. tlu hkedm. point with a liemosfnt is neeoplahlt 
i\iept in those enses in whuh it is dtsuahU to restore the function of flu 
-irtcrv The use of .el dm siumms as ndvoiatetl h\ Jenkins and Imda' is 
%ilunMe for controlling henwrrhnge from wounds m br.e Wood iosmK 7f 
the ncute luniorrhngc is not rcidilv lontrollal.k In dire.t pressure o^cr tlu 
Mccdiii" pomt surgeon mnv resort to the use of indirect pnssnrc tliat is 
comnression of the nnm trunk of the arterj from whiih the Me.<I,ng artcrv 
ViiUv Ncrtual ilcvalion of the entcmitv and mild direct prissure in 
tT.rwou.id Mudnu from almost am lur.pherat aru.-v esn ?k controlled until 
pn,parntions for jiermnn.nt hemostisis can be mads lu mo,t instmcis it is 


\d » 6 cOMIUC.XTION'v FROM INJUBUS TO 3rATO}{ ARTFRIE-^ C3 

\ mbrr I 

hen i hrse nHcn is nijituml In \iolenec its concomitnnt scin is \is\n\ls 
injured also conscquenth if the indmdusl surinis and i£ the ruptured 
\pssels are not npurcd oi occhulwl sn srtenmenous fistula maj become 
established If onh the major si ten is injured and tins arttrs is coiercd In 
a lajer of hea\j fasen a hematoma is rapidU fomicd beneath this aponiurasis 
Bleedius into tins aiei will eonlnuit until the pressure within the hematoma is 
equal to the arterial pressure 

If the hematoma is not di eoniptes-sed b> sair^K i\ opevation it roa\ hecorae 
so tense that the pressure mil hloek the colliteril artirial pathwais and 
pansrene of some distal portions of the estrenntj aaill en-sue If the pressure 
on the collateral arterial patlmaas is not too prtat to cinse panprene lioucicr, 
the mass of eatraiasated hloo<\ will heeome orpaniztd at the periphon while 
the center of the mass remains liquid The mass then divelops espansile pulsa 
tion This pulsatin^ hematoma eomes to ivsemhlt a true arterial aneurism with 
the characteristic sistolie hnnt and thrill in contrast to Hit artenoicnous 
aneurism in which thcsi sipns are actenluafcd in the s'stolic phase of the 
heart action hut arc alv) crmfmiie«l throuph diastole 

Diisfcliiij; h(mntomn% or owfiin/imi mai cause pressure upon ncncs and 
Ei\€ rise to sescTs paw or motor parilssjs Thei ma> eicn erode Ikuw stntc 
turps liki, the rihs and risult m fatal hemorrhape into 1 irpe bodi caritios Thu 
tape of compbeation is illwsttated b\ the follow wp case histon 

Case 2 — Tlie fsticnt I'ai a 4 s%p«rol<l nlni^ liou«e«iff 'obo fell down three tepg sni 
su tiined A fracture nf the proiiinal enl of thi left liunieruA on Feb 0 104(1 She ira* 
tnVen to a loeal ho pital ant a cast nppliel but the re< 1 oct)on was un atisfactori ron«c 
quently four iln* htir Stemmann pins were ins. rted m an Attempt to fl* the prosimal 
frapnent and help reduce the fracture S|n w, diwhar^ed from the hopitd one week 
latii Comate cence was normal for the flr»t tliree week but then rhe bej,an In complain 
of hurniBR pain m the left eliouller nol left upper chest The pain tiecime more eeiere 
oal three wwiw taler eousUid wp wme MoolUn^e^l putwjn One w*».k after this 
ep ole he Ual the fir t pro s hemopit*! Ihtsieal examination it that time reiealcd tlie 
trjical ifHi* of a di ectinp nneurssm of the <uMaxian arterr (} ig 2 1 ( This continued 
tn increase m eiic and finallr ruplurel into ihe left pUuril space cau mg immediate dialli 
(F>S B) 

drffnnl Thromho^t\ — When a mijor nrten is niereli contused and the 
coats of thi nTttn are not ruptiiud ths d tnnse to the mtima mai lie suftlcant 
to cause local intninscnlar clotlin^ of the hloml If this clottinp of blood la 
prosressne it mai quicUi ndiiee the efficiencv of tht collateral artenal circtih 
(ion In actual extension into the eolhteral arteries The immediate use of 
heparin will cfricliicli control thi prewresMon of tht intranscuhr clot Imt it 
will not affect the throinhosia which has alreuli tiken place 

1^'riclie’ liilitieil that n ihtomhoNcd arteri is actualli a diseased si-mpallietic 
none and the extirpation of the thtomlaiscl part hi arterieetomi remoics the 
factor which is irritatini. the simpathetie ncries and thus oicrcomes the reflex 
nsoconstnctinn distal to the site of thromliosLs Practical experience has sub 
stnntiatoel this concept 

We’ haie found that it is imiHirtant to use renioiahlc aluminum Innels 
when It IS ncecssan to occlude coinpleteli the common carotid arten Such 






co^nu^ \TioN«=.iroM inu j u*' to m\jor 


duriTj" oprrjliotis >NVitn n miiot ntWtx wA ^1=, vcui 

''\ef \ X'vt woiiUl Iw HutssU' »> IKifotmin- in atitput ition ot m 

ivtKtXMO il I-' iTi>p(>i\ wt to them 

When tlie luUun. tnchi<l<s Imth the iittr> niul %ct« .n a^nionm^ nttttiO 
.eno^s i^sVnh de^chn* fls tl« uilK htucith tht iiff^tnro nUdcrj^o the 
usuil proriss of iiceroMs m'l uplmnicnt with fllll<^II^ ti^su' Th. (h\ik)pmcnt 
of such an il'uoruial hUihimhomn lOinmiime itioii in an mipnlituw stwwp 
freqiientl' nsuKs m ‘JiruiiN , mint complit'itunis 



In tima I I -anx^nt of tt'f; uleiu Tills rf ult I frof" 
oixr«ii n tKH\e j<ar» prt i u ly Th« an ur> ni 


Tin a>fi<hnlnJ iiijur\ of tin o\ iinn -irttn »ii.l ttm oi tht lUtUni. irtpn 
iiul \tni In 1 It V< 7r i srttrifx liimn, miivk i! opirUioiu, m the ptt'is tu" 
.kIio ri'< to ^rt(‘^K.MnmIs 'iiiamsijK j» Hv » •wsk^ ' -j^enf TAe loffuwjiis Pa-‘ 
fiKtor' illustrnifs this t' pi of tomplit itioii 
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Mai . l*li Tnfh, M in j n >r In thi ijm> 
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fminR 'if mii'-iona «!u h n(Tnri]sl no itJiif 
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bands nn\ be ici)io\(d if tlic {iiticnt shows si^ns of eoicbnl ischemia duiiiig 
the iminediatt jio^fopcrafive |>eriO(I and no |Kimnneiil damaffe of llie rommni; 
carotid alters ssill lesiilt An dlnstntne case of pro,us.sne arterial fIirombosi‘ 
IS as follows 

OSE 1— TliP J-Itipnt wn* a «>i vesrotl whitp wonno wlin wai njmiftt 1 to (lie ]in ptal 
with an eiglif ilav In tore of rest re pnin in 41ir Ipft ere Vfl m Ip of tfip fjrclipiil aiiit t ft 
ocriptal region For two ifavs »lie linl Ijppn unille to mi's flic lift U(ppr pipli I On 
[liy"! si pxnruinntun kIip was fonnl to hasp a tnill artprinl hvjirtpnnon nnl a tliirii rrsnial 
ncrie psi \ \n aftPnosram wsmIpI an anrur»«ni of tlie mlenisl enroll 1 nrterv jii I liefort 
the bifiirrntion into the imf nor imil mill lie r nlrnl nrfprii Tint ainip r1 iV It ojn ration 
un ler Inrsl nnp Ih ii the intfraal an I i^teriinl eiroti I srlerip iteri oc-ilulp I siiiiult inpou Iv 
for thirty minute with no ualonar] etTpct The ponmuiii iiirotil arfcri iinj psternsl rnrofil 
Jirtiry wer thin ligsfetl with nmliUral tupe Tin iniiiipinfe f iv<(f j i rntiiL ronlition wni 
goml lut within thrir lirura igns of rirelml iprluinia lierniiie nipsrent Thp i niininn 
I irotiil iirtwry hn I 1 1 eii lermnneiitlv orrlulpl I r n liKilure <o that Tiiriovnl of the ligature 
at that time wool I not hste te tore I tl e arterinl n atiiiuifv \t aulop«* pnitry ire throni 
hf n originnling at the aife of the Iicnlure an 1 etteo ling into Ihc lirandir «t fli ein le o[ 
ttdJisi «J» f uni If n rcniossWs sliioiinuiii Innf As I feta oicl tfiiu roinpfinlion might 
h lie Uiii B\Qi<]e I 


Irffriffl <lHCHri/'tm» — Tlit ties* loiniicnt *>f on nneiiMsm followitis injun 
to lUp,e Arteries tins t ike tarious forms Tins <3c])cnds on whether n st^ineiit 
of the nrtmal wall „im.s wxj or whulier sonu sm ill siiot in tlie will we ikciis 
The dilTusc woiKrniiiR of the wall fcues nsc to Iht fimform (ineurtj\m while n 
weakcinii,; of one spot in an arttri enims the formation of n naccuhir aneurysm 
Tin fusiform aiunnsm niii rupfiue at one place and assume the phisKtil 
appeirinct of a sieenlar niciinsm Nneh pliiMi il 'iltu itions must lit kipt in 
mind I'j the snr{.eon who plans tin ojaritue proeetliiri for tlio eiuc of m 
ifterwl SMcttrism 

The speed with which iilernl anctinsms <!«\elop (Upends niidii the estciit 
of the dannKC to the outer coits of the jrlirs Penetntme: wounds of ailenis 
In sharp olijicts mis eaiiv the rapid dtselopnierit of a pulsitinir htiintnmi 
sshich quid Ij assumis tlu ehanrforisties of i sacciihr ainutssni ind sluuild 
he triatcd as one \n ilJiistntion of siieh a coniplteation to an irfenal injury 
IS presentjd bs the following; ease hMors 


CssE 4 — Tin. pntipnt whs n irspirolj whitp Im y who Inil rprpiiol a miiill licirHlKn 

— skin w IS uluri I 
I w(et hi, r flip 
ims rjiiliniipil to 

The cffiyim > of tlip nrfenal rirrcrJH/roa « the hra I remain I n nail in spite or Die ition 
of (he proxiiosl and distal pnh of the rajial artery 


‘tiecular nneiirssnis mas reimin nlitisclj small for mmj jeirs after the 
orir’inil injurs ind then suddenls because, of further tnumi or some abnormil 
strain start to enlarge rnpidls and produce ss-mptoms due to pressure upon 

suirouriding struetuus 

The eoniplicifion of arterioscnoiis nneurysms 
usualls occurs wlien a major art. rs and its eommn.ltmt sen. arc injured simul 
taneousls Ther mav aUo r«uU from improper J.an.ihn, of major blood scsscis 


THF COKTICOADKIAAI. FACT Oil IN HN PESIENSION 
0t7\ t)F T\K\TS, Ml) CmtVGollL 
(From the V-tartn,cM of S<itgtrs, Unxiernta of Illinois College of Medtcme an^ 

Luke * Hot^xUH) 

INTROBUenON 

T KERL are sc\er'it reasons whj an im^&tisation of thi cortieoatlvenal 
function in human csseuiul In ptrtciision stems oj interest Ihes can he 
hneflj summanzed as follous 

1 Expinmental renal hspeUrnsion proAucetl h> tlie GoltWAaU aamp as 
greath tliminished oi iljsapjioars after bilateral ailrenalectonn m ilogs uhose 
life IS maintained hj cortical extracts' ’ ' Mbetbci this is due to a s]h 
ciftc action of the coUex on nnal li>i>ertei\sioi> or due to the gcuetal Umn' es 
lirodiicet! ba Bdrcnalcclotnj is tiiieeitjin but it bteins that in idrenil lu 
sufTicienta there is a reduction of si iisitnita to the jiressor effect of rtnin ® a » 
This has been i\\daiucd In the fall ui conccntiation ot hjvertensinogen m the 
liloml' * which returns to noimal on administration of lortical extracts or 
desoxa corticosterone 

J tccorduxg to the ctni<«pt "f ^ehe'* In pertinsioii is an expression of 
the general adaptation sainliome” In his immol exiienments cortico 
adrenal strrss as maniftstcil In storage jm\ elmuintion of cortical liimls and 
decrease in the hiuphocates in the blootl is in tsNenljal part of the alarm 
reaction ** 

1 Epinephrine infusion m splanchnic uerie stinmlatuua laiaj cause in 
creased corticoailrenal sell ctioii xpl mchiiu lune section hnneaer does not 
interfiro with the basic loUtcoidteiial Diitput *' This efteet is demonstrated 
bj the dtirtasc nf the tholisterol uid astorbit acid content of the gland, but 
mediated t[iroiij.h anterior intnitjii utum " 

\ In man some authors Iclieie that the incidence of hjperplasia or 
adenomatous chansro in the adiiiial Klaiids of hiperteiisives la hi,^lier tluii in 
the ( nntrol (.riiuji" '* this is dmifd bi others." *» 

I T!i< full blown C«sbinv.s sjndnmw ihows i pUsuia electroljte dis 
tnrbinie which is diamitncAlh frpposed to that seen in tddisou's disease ’* *’ 
> \]>crmicnta?h ihc mrractmfi of the eosinophil cells of the anterior pitu 
liars gland which are trophic to adrenal cortex produce diastolic, hjperten 
aicm lift matter Iwvw this eosinophil preiwnderanct is prodiucO ' 

<3 In a hsppTtinsne patient a subsc«iuemlv deielopmg Addison s disease 
produced a n.iMinl blood prissiire ns long as the patient ms kept on salt 
alone when drsoxacorticostrnme was adiMiiii tered the eleiatimi of blood 
pressure ntUrued ’ bcii normal iiuUsidiiats are subjected to a Midden witb 
drawal of v.,<hum the\ lose water «<i(.ht md go into a sindrome ebarac 
terized b\ nurcised sweilinj. invmmia and extreme weakness" but m es 
Inpcrtensioii this dors not ha|»|K>n The patients lose mnutual weight 

June "iT I*"s 'ajcuUr Surgerj Cl 
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ni’lie, wa« tipcoininff more and more evere and bal apreid into the left flanJt The elawieal 
clinical igns anl symptoms of on abnormal artenovenona communication m the jiehis were 
present \t o{eration an artPnovenona anearTsm in the left broad ligament was founl 
(Fig 4) 


In ftciicral ant opention which docs not actualK close the arlenotenous 
fistula must 1>c considered undcsmhlc and when suili oiwrations are performed 
there is danger of not onh failmi, to cure the aneurysm hut of causing serious 
cireuhtorj disturhmees distal to the artenosenous fistula Gangrene may 
deselop as a result of ligation of the nrterv prounnl to the arterioienous 
aneurysm hecoiise the shunt or spillway retnnins open and there is no longer 
enough nrternl force to push the blood lieyoiid the fistula 

The most insidious and perhaps the most serious of the complications 
which may follow the estnhlishment of arteriosenous fistuhs following trauma 
to lirge blood \esscls is the mirked hypertrophy and dilatation of the heart 
with subsequent mvocardnl failure These chsngcs arc usinllv late effects hut 
cardiac decompinsatioii has been obsenod within fist days after the establish 
ment of the artcriosenous coniniunieation * It must therefore he borne m 
mmd that it mss he necessary to subject the piticnt to operation much earlier 
than ordunnU would bo the ease because of this enrdne complication One 
method of temporarily relieving the stnin on the heart under such conditions 
rnnsista in ligation of the icih some distanet proximtil to the arteriovenous 
communiestion 

SUMil SB\ 

^^e hnve presented a review of some of the complications which mav follow 
various types of injuries to mijor arteries and their concomitant veins He 
believe that a thorough undcr&tsnding of such complications will enable surgeons 
to reduce the number o£ ostastrophies which all too frcqucntlv nullify their 
most conscientious efforts I ord and Prcidenl'acli* hare emplissizcd the impor 
tance of hav mg the operating room of every hospital properly equipped to cire 
for all ty pcs of injuries to the major arteries and thev suggest that properly 
trained surgeons should ho mihble st all times to handle such injuries He* 
a_ree that n determined iffort should Im made to teuh young surgeons the 
importvnl factors in the nnnngiment of injuries to !ar„p bloo<l vessels and then 
Ihpv should In- provided with facilities which will permit proper care of such 
injuries The progress of lias important fitid of surgerv will depend grestlv 
upon the success and the thoroughness of such an edueitional program 
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some of the iYY>K2\ responses to this dose of insubti m hvpertensne mth 
Mduals (Fig 1) It will be noted thit some curres shoned a good response 
at thirt\ mmntes, mth rapid rccoierj of the blood sugar lei el m one to two 
hours, another curie shows a delaicd response which does not appear until 
one hour after injection, and one curie shows a complete resistance to this 
dose of insulin Curies maj also show a normal dip but a failure of normal 
return to the fasting lucl of Wood sugar A recent refinement of insulin 


Insulin tolerance curves in 
50 hypertensive patients 



tolerance’’’ tc^t studies the rale of fall in reducing substances in taking 
samples at short intcrials espocinllj at ten and twenty minutes V dclaj 
in t le fall \\ is obseri cd in malignant hi pertemion and acromt gah 

Insulin tolerance curies were detcnnine<l on 50 consecutiie bjpertensne 
patients during tbcir prcopcrativc studj Of tlicsc, 31 showed a normal re 
sponse 4 showed a dtlajcd response, 7 showed in earh dip and returned 
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nml aie nsMiiptoniatit fliw ih‘i> l>e duo to rend tliu)i,<s or the thaiigis lu 
the Jvidnej itudiated 1»j ndienii corUx *' The low sodium diet or the low 
protein nci diet iii i\ will ict thuni^h the idreml coittx ® Desoweor 
iKOsternne uitate wlun 'idiiniustertd llltrA^(lloush nets as a prtssor sub 
stance in lij peitiiisne individuils 

In puMdUs leports from this dime* ■* it was pointed out thit a siiinll 
,.imip of jiUdiiU or middle nted hv])irtinsi\e pitients exist who in spite of 
fnonhU ju«ci|ienti\e studies fail tu show i fuorahle response to the op 
PI itioii olheisshuw a dr 1 is (d i(S]mi|se ippt iring is late ns si\ months after 
oiientiiui ■' 1 <11 this M isoii it w IS drtirhd to stiidj a ^.tiiiip of hjpciteiisiie 
pitieiits III te^nid tu thru t t>i ti<o itlun il fiiiKtion 


MFTiioii or STI l>V 

It iiiiist Ic sfUtd MHiiiirliatrlj with ir^icl that liorinonnl stndre« were 
not within tin scope of llu hlmratorj \s n nutter of fut the sex hormone 
produetioii IS said to he rlimuiished m in ptrtensioii’' itid iliiinu the teiiird 
.ulaiititiim sMnbume tin sr \ hoiinmii prorhution h not stiiinilated nt thr 
r \penso of su„ It ar-tnr iiid salt nitne (oituriKls ' 

The 11 oxssteioirK wliuh inrrease sevcnloUl on the adniitustntioh 
of adieuni ortiootropK hrnmrme' wtr< ru>t atiulied Our nuthods "«re so 
selecteil that first a simple Jest w is rtetirmiiied foi puiposts of orietifatioh 
iml when this was found to lie positne other nuthods \\ere used to corroliorate 
the snspieioii tint ulrciKMortn d Ira t>erlum iron mi^ht hr pustiit 

Jhf lH%tthn J olrrann — Itt l‘U4 1 erin I rump ind 1 dtsuihed l tist fur 
jnsulm suiMlnity and sittiinurizerl the prramus litiiature Our aim was to 
rlistitiffuish III insulin risisl rut 1n*m in insulin seiisitue diahetic patient \ 
„iinip of I lOtois w IS listrd whiih weii 1 iinuii to mfreise tl» attion of in 
sulin siuh IIS tlnroidci loina ha|Kiphasf'loma pimuatutoma high ciibo 
Indiitedict iml alk diiH «lir f !« these our ifum i] evpeiiititlds added celnc 
},angiiuiie<tiiiii} idnnal diiiiUitioii ami s|diiuhiut iiiiu section’ ” One 
tiitoi whuli Ills sime thru Ixiomi known iiiosth ttiiiuitli the work of Ten 
sen and * iittiid* is tlir gUfntiopir mti insnUti subst uipe of the anterior 
pitiutaij ^liml whah ie<iinus the pies.iue ami lunitimut atiutj ot the 
aditiiil rorlrs IIi iiihi i J 1 1 mid Holt slmwtd th it tin anti insulin fictor 
It ides 111 till tusiuoiiliil <1 lls lit the Uitciiiu |utuit in Liam] U is likeli that 
iiiiiis "f tbi futiii-s lisletl III otiP pie\iiius puhiu itiuii nt fliitxigh this mech 
anisio 

Our test <allrd fi>J an Uijeetnm «1 001 runt of intuhn per ki)o 

{.ram "t lunlj weight pivin mtiaa«iiiiusla lint suite must workers adoiMed a 
tenfold dose and since iiisidm iisist iiue is thus rmup stiikiiiLls deiiamsti alile 
i dose Ilf 0 1 unit ni insulin pu ki!«Li nn nl Im« 1\ wci^lit w is used in our 
jiieseiit studies 

The tr st it piesiiit i rmsists of thr diteriiiiii itimi of i fisting blond Mi.,ai 
after w)mh iiisuhii is mjeittd lutraiiiionsh I loud siiLiirs are deteriuimd 
one hall "tie two and fhrre hours after the injfition \ „rjiih illustriles 
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some of the t>pwal tcspon<vCS to this doso of insulin m hipertensne liuli 
Milmls (Fig 1) It Mill be noted thit some ciines showed a good response 
at tlnrti minuKs, with rapid reeoieij of the blood sugar level m one to two 
hours, another curse shows a dtlased rvsponse which does not appear until 
one hour after injection and one cune shows a complete resistance to this 
dose of insulin Curies mai also show a normal dip but a failure of normal 
return to the fasting lei el of Wood sugar A recent refinement of insulin 


Insulin tolerance curves in 
50 hypertensive patients 
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curve* on IM1> consecutive Inpertensive patients Note tliat 
at all " ^ normal re pon e four enow n deSavc I response and eight shon no re pon*c 

tolerance'® test studies the rale of fall m reducing substances in taking 
samp es at short intirialb, tspecnilj at ten and twentr minutes A delaj 
e fjl{ was obsen id in malignant hipertension and acromegali 
iisulm tolerance curies were determined on 50 conseciitiie hypertensiic 
patients during their preoperative studj Of these, 31 showed a normal rc 
sponse, 4 showed a delayed response, 7 slioweil jn c^rly dip and returned 
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nnd Tre isMnptoimtic This nin he due to itiinl elniiRts or the changes m 
the mcilnteil hj toite\ ' The low sodium diet ot the low 

lirotem ricc dut im^ wtl] net thioii(.h the ulieml cortex ’ Dtsoxjcoi 
tuosteroiK icititc when ndruinisteretl ititneciionsh nets ns n pressor sub 
stnnct jn hvpejfmsiu indnjdiijN * 

In jiieMous icpoits in»m flux clime*' ’ it «ns pointed out that a small 
^rcmi) "f Jineiuh ot middle n„o<l hspertensm pifients exist who in spite ot 
fjuoiilih picojuintni studies till to show i fivoi ihle lespoiise to the op 
elation others show n dtl ned i espouse appe iiltiff ns Inte as six months after 
operntioii I oi this k isnii it wns ekeidid to s!tid\ n ^.roup of h^|^ertcnsl\e 
I' itients m tec. ltd to thi ii eoituondieii il Innetioii 


urriieiD eu smiv 


It must le stated immidiitih with tint liormotml studies were 

not within the siopc of the hhoi itoi> As ^ mitter of fict the sex hormone 
production is s u<I to 1 < diiniiiisliMl in h>iKrt<Msi<m‘’ md dining the gcneril 
ndnptntioii sviuliome the sc\ hoinioiie piodiutiem js not stiiiiulsted at the 
exjiense (d sugir ictm imlinll iitne loilu oids ’ 

The 11 (jxssteroids wliuU iiukisc scicnfold on the ndmmistntion 
nl ndri nncoi tn iitiopu honnom ’ wen not studud Our nulliods were so 
seiccteil that first n simple t«st wns deteiimned foi i>urj>oses of orientntion 
nml whin this w is found to Ik* jiirMtive oilici methods were used to corwliorate 
the sus]iuion tint idtiriiMorlieil lixpciluiution muht he i>itsent 

Ihr Insulin hileiinitf — lu l‘) 4 1 <nn Tniiitp niul 1’* desenbed n test for 
insulin sdisitiMts ui<l sninnnii/id tin pieiioiis iiteialuii fHir mm wns to 
distin^uisli an insulin Nsistmt fiom iii insulin seiisitnc dinhitic. patient A 
^Kiup of fictoi-s wns lisfi.l wliuh were 1 luiwn to imieise flu iction of in 
snliii siuh IS tin roidteloim Inpophvsntomj p uurenteitumj high enrbo 
Indriti diet mu] all; iluie diet lotlusioui iniionl cxpcnmeiits added ccliae 
^Tnplioii<itoio\ idieii il diners it ion ind spline him. m n e seetion ' >’ One 
fufoi wliuh tils sime thin become known mostli thiouth the work of Ten 
sill nnd < inttiii“ is the (.h<otio|>ii inti insiitin snbstnnee of the oiilenor 
pituitiM flnud nliuli icepiires the piisemc nnd fiuutionnl netiiiti uf the 
idienni coites Hrinludei and Kelt showed thnt the mfi insulin factor 
Ksidis ill the iiisini)|ihil cells of the niiteiioi pituitnri j.hiid It is likely flint 
iinin of the t ic t.ii-s listed in cm prcMcnis public ilioii nil through this iiieeh 


Oili orir.in i! test c illed fm nii injection of 001 unit of insulin per kilo 
j.rim ot bods weight ki'»>' J'' ti nenoush inif siiue most workers adopted n 
tenfold dose nnd siiiic nisnlin lesistiiue is thu> m<»ie sfi ikiiiplj demonstrable 
1 dose of 01 unit o! insulin pci kilei„inni of bocU weight wns used in out 

iiusent studies 

The test It (ircseiif coiisistsof IhedcIpriMiiiUicmof n fastiiit, blood sU|,nr 

,rifr chilli '"'III"' I'll'-''™""''' '""'"i m ilucimi,,,,! 

l.,lf .mf l».i Ji”' "" ' -'■’i'i' ill.ianin 
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The Intraienous Sugar Tolerance (SosJtn ”) — ^Fuller Albnght incl his 
coi\okers” stated that the “sognr hormone” of the adrenal cortex is re 
sponsible for the eorticoadrcnal sxmptoms of the Cushing’s siTidcome For 
this reason in patients a\ho ucre suspected of corticoadrenal stress a sugar 
tolerance curie nas obtained But since the tests Mere to be repeated after 
operation and since splanchnic ncr\e section accelerates upper gastrointes 
tmal motihtj, it Mas felt that the intmaenous route would eliminate the dif 
ferent rates of absorption from the gastromtcbtmal tract The patients were 


WATER TOLERANCE 


CLARE 0 



0 12 3 4 

TIME IN HOURS 


* — Msler <»lrratir« of « normal Individual 


given Gm of dextrose per Kilogram of bodv n eight mtraa enouslj- in 50 
per cent solution Blood sugars were dt.temuned before 30 60 and 130 minutes 
after the injection A normal curve is shown m Fig 2 together with two ab 
normal ciines ((ase 3) Case 2 allowed i complete insulin resistance prior 
to operation Three mouths liter the insuhn resistance diminished and the 
patient was sugar free on a bWml diet without insuhn 

Dc.o™tt,co,tcro..c acetate «hicli has a defin.le rressor eftect m heper 
tensive patients shelved no effect on the intraienons sugar tolerance It 
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DETAKATS 


faster than usual to normil, and 8 shoned no response at all Obviously, 
another possible curse exists iiimelj, a poor response to the insulin hypo 
gljcemia by failing to rise from the initial dip'' Such curves are seen m 
Sinimonds’ pituitarj cachexia and in Addison’s disease Interestingly enough 
patients who show a great deal of fatigue and listlessncss after operation may 
present such a slow rise following the hjpoglvcemic dip Their convalescence 
may be greatly hastened hv cortical extract 



The eicht patients exhibiting insulin resistance were of particular in 
terest If their insulin resistance was realh due to an increased pituitarv 
cortKoadrenal actmtj vhat other teste could he used to confirm this assump 
and what was their postoperative couraet The following additioml tests 
“ ere done in the insubn resistant group of hypertensive patients 
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The Iniraienous Sugar Tolerance (Soshin ‘‘) — Fuller Albright and his 
cowokers” stated that the “sugir hormone” of the adrenal cortex li re 
sponsible for the corticoadrenal sjinptonis of the Cushing’s sjndrome lor 
this reason in patients who were suspected of corticoadreml stress a sugar 
tolerance curie was obtained Lnt since the tests Mere to be repeated after 
operation and since sphnchnie nene section accelerates upper gastrointes 
tmal motility it iias felt that the intraienous route Mould eliminate the dif 
ferent rates of absorption from the ga^tromtesttnal tract The patients Mere 
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FIC S— Mater folermnce of « nomial indlMduaL 

guen Gin of dextrose per kilogram of boeli Height intrai enously m 50 
per cent solution Blood sugars were determined before, 30, 60 and 120 minutes 
after the injection V norma! cume is shown m Fig 2 together with two ab 
normal curves (Case 3) Case 2 showed a complete msulm resistance prior 
10 operation Three months later the insulin resistance diminished and the 
patient was sugar frt e on a liheral diet Mithout msuUn 

TVesoxTcorlicostcronc acetate which has a definite pressor effect in hiuer 
t™s„e P„.enu» .ho.ed „o effect „„ the tnteavenoi sugar telereLe Tt 
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IS ob\aou'j that this s\ iithesized product is bj no means eqimalent to the full 
actiMta of the adrenal cortex, besides the salt hormone should not affect 
sugar tolerance 

The Water Tolerance — basting subjects were given 1 500 ce of water 
to drink 111 twentj to thirt\ minutes afttr being deprived of water and food 
for fourteen hours The bladder is emptied just Lefore and eierj thirtj min 
utes after the ingestion of water for lour hours \ olume and specific gravity 
arc determined in the iiulividnal spccimon 

This is e&sentiillv the second half of the well knowni concentration dilu 
tion test eseept that the \olnme and specific gravitv are followed m half 
hour samples iSiormal subjects eliminate 1200 to 1 500 cc of urine the 
specific gravitv fluctuates imcrselj with the output (Fig 3) 



It was ongmalh thought that this test would gne a measure of s ilt and 
water retention and thus relate to the saltwater hormone of the adrenal 
cortex Truly enough this n illustrated m one patient (Case 3 Iig 4) who 
was not only partiallj insulin resistant but who had a large cortieoadrenal 
adenoma removed during the second stage of splanchnic nerve section 
(Fi'' 5) became obTJons however that in the average hypertensive pa 
ticnt without cortieoadrenal jmolvement this tv an excellent renal function 
test and that patients can be readily grouped in six patterns 

In another communication** these patterns were destribed in detail 
their value lies in establishing a type of renal impninnont which seems un 
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to n.lnncl.n,c n.nc .cCon «».l .h», 

, poor result A\ helher the pittern shoon jn tig 4 ib Is-pinl oI 

ulrenaltopertunctioniieedstolicimestigited . , . 

Other rests-TrnIs ue.e un.le uUh the ssll tolerince test ol ^ofler 
Pith the uric sell creitminc ratio ot Tho.i.” and the M.C1 ratio o! <tilae 
Either they here not simple enough for onr purpose or there is as yet in 
sufficient eapenenee to e\ aluate their signifieance 



Dl'hCfhJ'ION 

In T pmioiis piper* we hue oflereil i dUonm of ficlon «hich ire 
kno^\n to affect dirtetli or imlirectli arteriohr tone In this report the 
corticoadreinl factor his been slmheil Limited experience with the simple 
ehmeal tests of insuhn sugar aiul water tolerance would indicate that a group 
of patients (16 per cent iii the small senes of fift\ ) ha\e shown eorticoidrenil 
hi"perictiMtv interestmgh enough if this is due to simple hvperfunction 
splanchnic nene section gradually oaer i period from three to six months 
diminishes this ictmta That the adrenal cortex is influenced by sampathetie 
aetnits his been siiggcstctl bs some of our eirlr histologic studies with 
Cuthbert” ind recentlj pcrsuasirelj proposed bj Vogt*’ and by Long** 
There still rennms of course the hormonal action of the eosinophil tells of 
the anterior pilmtarj glind on thi idreml cortex ind iKo the nutononioiis 
actlTlt^ of 1 eorticoidrenil adenoma 

From a pncticil stindpuint the use of the simjde insnlm tolerance is 
supgestne of eorticoidrenil haperfun tion In such h\-pertensne pitients one 
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maj find eortaoadrenil adenoma or i simple iypertropfij ^Miethcr a bi 
lateral partial resection of the adrenal glind should be done as advocated 
jears ago bj De Courev,'* or whether splanchnic nerve section per se will 
bring about a slow involution is yet to be determined At any rate, w e now 
have simple methods at our command to investigate this factor 

There has been no cnrrehtion ss jet between the insulin resistant pi 
tients ind those patients vv ho respond to swlium restriction, but it is possible 
that this would be a simple way to select hvpertcnsue patients for such diet 
if it could be shown that sodium restriction acts through dampening the cor 
ticoadrenal factor as suggested bv Grollniaim and assoentes” Also, the group 
of hypertensive patients who liave not resjvondcd well to splanchnic nerve sec 
tion and j et do not show extensive adrrmil damage maj well be benefited by 
such a procedure 

Attention should be called to the water tolerance of hypertensive pa 
tients which seems to have prognostic value as to results from the operation 
It IS obvious that the corticoadrenal factor the posterior pituitary factor 
which has not been discussed here and the renal factor arc nil at play, how 
ever, certain curves aie so supgeslne of Jatc nephrosclerosis that together 
with the results of other renal function tests they form a eontramdieatioii 
tn operation 

SOMiWRV 

There arc experimental data and clinical observations recorded in the 
literature which suggest that corticoodrvnal aclivitv is a factor at least in 
some cases of hvpertension In this preliminary study the significance of in 
sulm tolerance, sugar tolerance and water tolerance has been discussed In 
sulin resistance means an activity of pituitniy eosinophils mediated through 
the adrenal cortex The sugar tolerance iii corticoadrenal stress seems to he 
diminished just as in acromegaly The water tolerance dependent on a 
niiuiber of facton w a sensitiie index of renal function and has prognostic, 
value as to the expected results from splinchme section 


rvSE FFPOKIS 

Gael I (ft lulea s IlOf-julal No < T nas wdovitfeJ to tfio uro/o[.it KBrvui 

on Juno 12 1947 complainitig of hosJarlir TOrligo, and <Iy«|»jioa on oTOrhoa K dngnosn 
of ehronio glomoruJoneplintia was made >n a local eonuaanity hospital This 4) year oil 
patwnt had a lotn, hi tory of renal di-«a o Twenty fico years preriou'ty she had eclanip«ift 
wilh her first pregnancy bdJ was uncon cious for four days The second and third preg 
nancies wero unerentful FI ven days afirr her fourth delixery honever sh suffered a 
cerebrorascular aecilent an 1 was completely raralysed on the r.ght side 'tin e this time the 
patient has been aware of having hyportrnsion bung told that it reached the 200 aim of 
mercury level One weeh prior to rntranre the left side became numb and this prompted 
the patient’s entrance to ft Luke a Ho pitaL sifter a urologic surrey which was negative 

On almission lie patient S Mood pre ore was .40/110 ram of merenry wuth a regu 
1,, heart rato ot 9’ heats per minute The eve ground revealed a type II hypertensive 

S mr »llk > ■«! l™ "”»»“* I- I'"" =2 pn 

Iv. Ld the Kreet ves ete indicated aotne aid nme The eardiegmm revented myo- 
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va II and there was left axis denatioa Single specimens of urme revealed no pathology 
IB elements She was unable to concentrate above 1 013, but diluted to 1 002 specific gravity 
The fifteen minute phenolsulfonpbthalein lest revealed 20 per cent excretion of the dyo and 
the area clearance was 80 58 A water tolerance revealed that she excreted 860 c c of urine 
after ingesting 1,500 c c and reconcentrjted the unne from an initial level of 1 019 to 1 009 
at the end of four hours The insulin tolerance rerealcd a completely flat curve (89, 85, 
86 86, and 84 mg per cent) V repetition of this test revealed again this resistance to 
in^ului (105, 04, 96 86, and 87) The sugar tolerance (1^ flm of dextro e per kilogram of 
bodr weight given intravenously) gave a fasting Wool sugar of 81 mg per cent with values 
of 177, 177, 97 and 67 mg per cent at half hour intervals Blood chemistry was within 
normal limits The blood count was normal, incloling 126 Gm. of hemoglobin per 100 cc 
of blood 

The medical consultant found molerale enlargement of the heart to the left The 
reflexes were active but within phvMologieal limits The patient howed a fair drop of Mood 
pre sure after 9 gnins of ‘^dium Am>ul, from 190/120 to 140/100 mm of mercury On 
hyperventilation together with jre sure on the carotid <inns the blool pre sure was lowered 
to 166/104 mm of mereurj On administration of 1 tamon (4 3 c c intravenoo-ly) the blood 
pre sure fell from 230/120 to I’b/I In one minute and relume! to the original level in six 
minutes 

This patient was judged suitable for splanchnic nerve ection Of unusual interest was 
the abnormal water and insutin tolervnee lor this reason the adrenals were pecifically in 
vestignted. at operation by completely fteemg and tnspectuig them 

Operations— The two stages of dor olumbar sympathectomy were performed on June 
2 j 1947 and July 11 1047 On both sid<.s the major sphoehnic nerve wai removed from 
the midtlioracio level to its entrance in the celiac ganglion and the ganghonated chain was 
removel from above the eighth dorsal to below the second Inmbar gangba A biop«y was 
taken from the right renal cortev which showed a slight nepbro*clero is The adrenal gland 
on the right eemed normal The left adrenal, however seemed larger than usual, some 
what firm and nodular ^ince the prenurc at this stage of operation was very low and 
un table it was felt advi able not to disturb it until the failure of the bilateral aympathec 
tomy should be demonstrated 

The patient s surgical convatcsceoee was uneventful Because of the preoperative find 
mgs and the po* iblo enlargement of the left adrenal, the salt tolerance of Soffer was run 
in the po toperative period W ithout the desoxycortieosterone acetate the patient excreted 
3j per cent of the ingested chloride ions whereas after the drug, he excreted 5 3 per cent, 
indicating a normal re pause to the drug On di chntgo the blood pie uto was 160/80 mm 
of mercury 

rosfopcratiic Course— The patient was reexamined on O tober 18, a little over three 
months follovring the secon 1 stage of dorsoluubar aympalhectomy The cardiogram and 
two meter eho t film showe-l definite improvement She had loxt twenty pounds and aside 
from orae re idual sorenc«s in the Wk felt very weU She had farted to do her own hou«e 
work The blool pressure however was 160/115 mm of mtienry, an improvement over 
the ireoperative renlmg In uhn loleraiwe wa, 915 S', T2 and 81 mg per cent, which 
now fell within normal limit 

Com ttif n t —This cisc historx imlicatM a tj pe of hx pertension vv hich main 
fests insnlm mistoTico or other exiclence ot corticoadrenal activity such as 
T tendeiicv to salt ami water retention and hyperproteinemia which are sug 
gestixe of corticoitlrenal hv perfunction It is most interesting that this pa 
tvent aUhough not showing a change in insulin response immediately after 
the operation exhibited a normal insulin response three months after opera 

lion together with n marKed clinical improvement The improvement how 

ever WTs tcmpcirarv ind nine months after operation, while asvmptomatic, 
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she returned to the hospital with Mood pressure at the preoperatne le\el 
At this time, the left adrenal gland was re explored and found to be normal 
and an uncut left lumbar chain was resected This resulted in a fall of blood 
pressure to 160/100 mm of mercury The insulin and water tolerance were 
now within normal limits and the sugar tolerance was now quite normal The 
last essuiinalion eleien months after the operation showed the blood pressure 
to be sarjing between 180 and 174 systolic, 110 and 108 diastolic pressure 
This IS a good result consideiint, the amount of organic s isciiHr damage 

Case 2 (St I uke s HoqUal insOiS)— M T a 41 j ear old manufacturer 
entered St LuVe s Ito pital with a h\perleQsM>n of sis jears duration In 1941 his fam 
dv phv ician divovere*! diabetes anl hvperiensioa on esannumg him for serere bealaches 
and neigiit Io«s The blood prt sure fluetuated A grest deal oad varied betueea 200 and 160 
inm of mercury jear before admission severe substernal ache appeared on ese eise Treat 
ment eonsiatul of real eJatives, nnd nitrogljrerio Ito nns placed on a weighed diet with 
20 units of protamine line insuhn later dy pnea developel on very little exertion an I 
vision became blurrel in pile of newly fitted glassts Tlie patient s father died of coro 
nary occlasion at the age of ”4 an 1 bis mother Ji 1 of eaneer at the age of CO 

On alnii ion the patient s Hoot pre-sure was 210/136 mm. of mercury on (he left 
arm. lie shone I lomo criden e of eardiae ileeoiupen ation The eje grounds heneil mnrkel 
sclero IS of the arterioles anl aeieral while dots indientint, previous hemorrhage but no cot 
ton wool esulntes The heart was slightly enlarge] to the left, but its rate was regular and 
there were no murmurs The cardiogram reveatel emus rlivthm and left axis deviation On 
the tiro meter elie t film the eardiothoraei ratio was 46 per real and there was eoasideraUe 
va eular engorgement. The bs at metal otie rate was >6 per rent Plood ebimistry reveals! 
a blool sugar of 112 mg per eent anl a blood cholesterol of 363 mg per cent on the pro 
operative diabelio management The urea nitrogen was 160 nonprotem nitrogea 40 ng 
per cent lie concentrated urine to 1 0^ and diluiel to I OOo the phenolsulfonphthaleia test 
shows 1 40 per cent excretion in on« half hour and the urea elesranee was 52 93 ce per 100 
e e of blood Total protein was 8 12 mib 200 allumin and C 1" globulm 

Four insulin lolemnce curves were deUrmined one before one after the first stage of 
plaachtiieectoms and two afier I ith elsges w<re completed The four curves are girea in 
Tallo I 

T\bic I 

1 Ireoi rslivt Cu/vi “ TH SI >4 STi Sii 

. Vftir fir t rreratun J_4 II4 110 1I~ 1-4 

3 \ftrr eoconl operathn 14 10 10. 110 Jli 

4 tne months after second 0|crat»eB l.il ,3 64 81 IIP 


Since li weighel 200 pound the id utia given was 9 noils latraveDOuslv which faded 
to produce iiii appreiiable drop m the blood sugar lueN \asomotor tcsls revealed the fol 
lowiog Ice water raisel tht lilwt pre sore from 190/1 0 to 196/144 min of mercury On 
exercu .0 the prtr ure rose from 196/144 to _38/130 mm of iner<.ury On Ftamon tlie lowest 
pr^ ■rcfre wo* JbO/lU mm and on Sohum \m^ai the lowest pres ure obtained was 

160/100 mm of mercury 

Simpalhcctomi was ad»i i I for two rea ans First to stabilize the diastolic pres 
sire arounl 110 mm of mercury if possible aad, swont to improve the insulin resistance 
nnl thus jerhsps the diabetc 

Q „,,^„,_Oieration5 were done on ^ 0 Te^nbe^ 7 and December 3 1947 Both stages 
e followil I V some atelectnsis anl eoasilerabU. inUreoatal neuritis but he left the hospital 
"" ood condition on D’cember 17, with no digitalis or insulin with a diet of protein 160, 
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humber 1 

fct n ,atboh.aret« so, .na . blo«l pn- of KVIOO am ol nmurj lj.»s Jo.™, mIii.Ii 
fet\ to fiO/O tnw of mercurj on atandinR 

fo^fopcrflfc.f Cc«rse-rw -ome tiro^ the patient complained of much abdominal tender 
ne . and J,u,nd H* «» pooth A wrtjTOl.s.c Wd, of Ih, ea"liO'»t'«'«->l 

tiac v.as negativ» Gall Lh.Wer T.waliiation revealed a well functioning Ball bladder TIk 
W ood pTeHj\,T6 ■v.as 160/100 »B bed, on standing it fell to 100/60 mm of mcrcun Tw. 
moBlhs after operation the patient for the first tunc .honed some re-pon.e to maulin Th. 
blood pres ure was 160/100 mm of mercury and he htd started working agawi lie 'ho'rei: 
coasidenMe improvement and had a fasting Moml sngir of 117 mg on the preoperative die 
withoit la ulin Five months after operttioa the insulin tolerance was 120 73, 61 81 
116 mg per 100 ce of blood The Wood pressure was 160/100 mm of mercury lying dowi 
and 13S/S0 mm on standing The result persists to date (June 15 1349) 


Case 3 — ^ J E, a o3)earoW prodnetion manager was firn admitted to bt Luive 
Hospital on «!epteinber 14 1347 He bad known of hypertension for ten years, at whic 
tune the blood pre. ure was 160 mm of mercury Five veats before admission th 
.v.toIic pre ’ure was ‘aid to be 200 mm of mercury Three months I>cfore admission he ha 
a right ided spopleiC which loft him wiib some residual Spa«tieity in the hand with difii 
enlly in writing lie complained of no headache., duty pell« che t pflin, or edema 

On admi' ion tlie blood pre«are was found to be 212/130 mm of taerenrv Feflexc 
on the right were exaggerated The eve grounds *howed grode II retinopothv The heal 
and aorta howel mo'lerate enhrgeinent the vjrliocram revealed myocardial iMbology o 
1 hypertensive ha i. The ute i nitrogen was 23 9 mg per cent the nonprotem nitrogen, 4 
mg per cent giving a urea ratio of 50 Other values of llool chemutry including su^a 
cholebtcrol and total protein were within norma) limits The urine honed no patholog 
elements the water tolefance revealed a curve sogge tire of corfieo alnnal acfjrjfr t 
the salt factor (Fig 4) The fifteen minute phenol ulfonphthah in excretion was 25 p. 
cent the urea 464^ ee per 100 ee of Wool The intravenous pvelogmnj was norma 
The IS uIiD tolerance showed a dimim hed respon e starting with a faetin^ Wool sugar > 
84 mg per eeot, a a ititna) dip to 56 mg )>er cent at half an hour followed by blood sugo 
of 75 80 anl 81 nig per cent flt half hour infiraN, an abnormal curve Fasal metabolje 
was +1 per cent Thu col I pre.sor te<t raised the Woo 1 pressure to a ceiling of »40/16o ini 
of mercury whereas the Sidium \ciivtnl test lowend it to a minimum of 110/00 mm i 
mercury Becau.e of the marked vsriabilil} of the blood pressure and comparativelv lin 
organic datnagn with the exciption of (he venbrov.a ular accident operation was advi i 
The signxficancv of the water tol rtnvo and in uliu tolerance was not fully appreciate! 

OprArlions-f-V two stage planehuic nerve .ortion and lumbar dorsal svmpalhecton 
were performed Renal bmp j from the right side revealed nephro clero.is and chronic jnt( 
etitial inflammatory foci in the kidney I ctween the two stages the water tolerance te t w 
repeate,! and howed a pattern fdentiwil with the first one Tie blood pro. ure was 22*1/1 
mm of mercur) a month after the first stage and the patient suffered from intercosi 
neuralgia \t tho second stage a large eystic adenomi ©f the left adrenal ^.lard was fou 
and was removed with the adixnal glanl from which it could sot be epsrated. 

Postoperaiiie Coarre— The patient a M 00 .I p^e^ ure was 150/300 od di charge T 
vrater tolerance now showM n goo! dilittioa and reconcentration in four hours The in ul 
tolerance on M-,j 16, 104 s ten weeks aftev nmoval of the cortical adenoma and bilatei 
splanchmu nerve section, wa, no, '« 51 68 anl “D mg per cent, howing a return to norm 
Tho bloo.1 pres. ure now u liO/llO with the patient Ivmg down anl 134/100 standing i 


Case 4— n F a 23ymoW hon ewife was a Imittel to ‘'t luke s IIo pital 0 
184. complaining of nervou ncs for six years evere headaches for two vears 
one and two years before aim sion, with transient arha»ia and paral 35 ia of left 
upper extremity for four to six wwks each lime, roldne .5 of lower extremities 
sional hematuria. 
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The patient was perfectly well uatil »x years before admission, when she became rery 
nervous I ive years before elie bad a seiere tosemia of pregnancy with conclusions and gen 
eralized edi-tna for the entire third trimester The infant was stillborn While the patient 
had scarlet fever at the age of B year*, vfhieh left her with a discharging ear she had no 
kidney trouble and the blood pre sure was not elc\ale<l before the pregnancy The family 
historr was not contributory 



o» .J.U ,o,, Ih. pi«.t , u™i pm m »» ■' '> '' 

t revenUd a slight left lombar tenderness and resilosl «enRJip s and spasliiily 
,h «rms nnl hanls There was left facial weakness tye grounls revealed a slii,lit 
w nallor of the U.»es The heart oeeuriel 4, per cent of the thorax eleUrocardio 

rTir at of mvocardial damage She concentrated urine to 1 0.". and diluted 
f ^reted the dye to 20 per cent in «te«. minute The urea c eanince was 74 4 c.c 

to 1 00- ^ ^ oersistently more than 50 mg of albiuma in the urine The intra 

(standard) *** ^ TiormaL but there were some eal ificd spots to the right and left of 
- ,x«lo"Tatns were normal, ^ 

be well organised, 
of mercury On 

f r the I re Suit 1 cphrine raised the 

immersion Into ice ’'® ® idO/lOO mm of merenty The imiression was that of a post 
blood pre sure from 130/au to 
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«Wno Ijpnlen.™ mollmE m d.llu = mtetiolap Sae,^ Tie diastoEc pr^suie *u ton 
sistently above 90 mm of mcrcurj, bat the systolic was low due to myocardial damage or 
po'siLlj damage to the adrenal glands 

Operations — Operations t\erc performed oa May 20, 1912, and June 8, 1012 Pollow 
mg the first stage the patient exhibited a. temperature of JOl 6* F , a slow pulse and re pira 
tion, and a marked mottled peripheral cynno » This was thought to be a cerebral vascular 
a«cidi.nt >n the midbrain or a Watirhoiise Fnedrieh en syndrome which fortunately sub 
*ided m. threw days The second «tage was performed nineteen days after the fir t one with 
out any unusual complication The kidneys were smaU and firm and both adrenals were also 
Tisualixed, while the adrenals felt smaller and more nodular than normal, there was no evi 
denca of tumor or calcification on palpation The renal biopsy taken from the ngbt kid 
ney showed marked fibroblastie ehangos, there were wedgelike sections of cellular fibrous 
tis uo which extended deep mto the parenchyma Here th£ tubules aud glomeruli had under 
gone marked retrogre sire changes There were clusters of atrophic glomeruli reduced to 
ma,«es of hyaline material anl the tubules had disappeared almo t completely There were 
also lymphocytes with small res dues of luhule eelU There were various stages of involu 
tion hut outside these wedges the tubules contained columnar lining cells and the lumina were 
filled with granular precipitates The glomeralar tofts iw the e portions were also cellular 
and had consilerabk fibrous stroma The large blool res els included in the scarred portions 
had very narrow lumina anl lotimal fibrous tissue Ihickenisgs, but the blood ve« els else 
where al o had thick muscular waits with some fibrous (hickcouig along the intuaal elge The 
interpretation of the<e findings was that aephroselero is was the main ti ue change 
i'ortoperaliie Course — MTien the patient left the ho p’tal on August 19 19'I2, the blood 
pre«8UTe was H2/«fi The epinephrine scositi*ity decrea ed Bbe was re examined on July 3, 
1941 and found to have a bloo 1 pressure «t llO/'d lying down and 109/70 \n the standing 
position ^he felt well and used the paralyzed arm more freely '^even years later she 
still has a normal blood pressure but is advaatnic 

Comment — Tlits wtt a frail, comlilHtionallv infenor patient who receited a 
seseie va^ciUar lesion tlnnng preeniTiey \\hether tbere nas a latent adreml 
insufficiency presiiit tins iiiiceitam ami it was not feasible to test her for this 
at the time The cetchtTl, catilnc, ami renn\ lesion might have been emboho 
m nature, originating from a subacute bacterial endocarditis but this siig 
gestion, made by ovir medical consultant, could not be confirmed or disproi ed 
hile the w eakiiess and east fntigabihty persist to this time, the blood pres 
sure has temamed normal for seven years and she can do her own houscMork 
The diagnosis of posteelamplic hypertension is still the most likely She was 
readmitted to ‘'t Luke’s Hospital five and one half years later for a cheek up 
The insulin tolerance showed an abnormal sensitivity to insulin the blood 
sugar being 71 o8 and 28 m one half hour, at which time she had to be gisen 
orange jmee because of hvpoglycemie symptoms No other test (Kepler 
■\\ilder test or the waltr tolerance) showed any abnormality The diagnosis 
of post toxemic vascular <1 image with mild adrenal cortical insufficiency was 
niaiiitainpd 
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KEVASCULARIZATIOV OP THE HEART 
CL^iuDi S Beck, BID , Ci*n\ELAMD, Ohio 

(From the Pepartmenl of Larger}/ Jf ettern Fesm* DtMerrttg and the Vnnerstty HoiptaU) 

T his paper contain? iliscuisnm of two points that were not in. our recent 
publication* One of these was omitted, the other is new information on 
the subject In this paper I sliall tr> to appl} comparative values to various 
aspects ot our work on revascularization 

Tugger Mechanttm t»i the Heart — The concept of ‘ trigger” was a helpful 
ounlc in the experimental work We found that local anoxia in the myocardium 
distrojid the coordinated eontnction of muscle fibers and vcntnciilai fibriHa 
tion appcired Local anoxia was produced bv ligition of arteries to an area 
of mjocsrdium As these small coronary artenca were ligated one after another 
usually four or five of tlitm, the area of mjocardmni supplied by these vc'-seli, 
became cy anotic and then a sudden fibrillation appeared There seemed to be 
an analogy between this mcehamsin in the heart and a similar mechanism m the 
brain bocal anoxia in the brain produces a convulsion of skeletal muscle, 
focal anoxia m the heart produces a coiirulsiou of heart muscles 1 he one does 
not produce death, the other produces death 

We fonned an opinion that generalized anoxia of the heart mii»cle v^as 
better tolerated than localized anoxia of myocardium For purpose of illustra 
tioa let us assume that it is possible to reduce arterial circulation by 23 c c of 
blood per minute It appeared to us that this reduction in blood supply would 
be tolerated better by the heart if the reduction were made ot the level of the 
common left coronary artery than if it vsere applied to either broach of thiv 
artery and that either of the two major branches that is, tin, descending or 
the circumflex arteries would lolei-ilo a reduction of 25 cc per minute belter 
than if this reduction in flow occurml in the |»enphi.ial bed of myocardium 
■\\ e do not hav e flow studies to support this belief but such studies in niy opinion 
are not necssarv This idea conforms to laws of the circulation m general 
Alon', tins same line of thought is the idea ot a marginal blood supply to a 
potentnl tnegcr This term was used to desionaU that ijuautity of blood that 
held the trigger in abevanee without which ventricular fibrillation occurred 
To continue with this line of thought there were then two aspects to the coronary 
problem One concerned total flow the other coneerned marginal flow The 
one eoneemed continuous function of the heart and when reduced brought 
about heart failure wnth the usual signs of dyspnea and edema The other if 
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Numt«r 1 

In onr evpcrimental work we attempted to increase total blood swpplj (1) 
by grafting ^asclllarlzcd tissuts to tlie «5«rfnet of the heart with e-^pcctition 
of blood \essels growing acro-»s from tlie graft to the heart and (2) b> comert 
ing the coronar\ sinus into an artcrj To equalize distribution of blood so that 
It could do the luart the most good we attempted (3) to bring about the de\elop 
ment of interooroiiarj channela These inteicoronarv channels made it more 
difficult for ‘ trugcr zoius” to desclop Communicitinns between coronar\ 
arteries were proiluci.d b\ dcMloj'ment of infiammation on the surface of the 
heart Se^e^al thousand dogs were usetl in the tieselopmcnt ot this work which 
was begun m 1932 ssluch was mterrupted for three seirs h\ the war and 
which was begun asam m JOll and is m progress at tlie present time 

IfcoiHrcmcnts of lientfl — To dctcnmiic sahit or efftetneness of uin e\ 
penmcntal procedure m this woik we ligittd the descciulint. ramus of the left 
coronar\ arten at its origin in one step and then determined lesults ^Iortalit% 
rate and in do^s tint surM'ed the ligation the amount of destruction in heart 
muscle were d<.\ermiuMl The results in fitts nomal dogs were reported In 
Stanton Sdiildt and Heck* Mortalili was 10 per cent In lach doc tint 
sunned ligation a definite infiret was found The destruction of licart muscle 
was alwavs definite and cMcnsuc \c\cr was it possible to ligate this arttrs 
in a normal dog without definite destiuction of heart muscle A statement can 
he made concerning the value or effectiveness of these thiec methods In order 
of importance I would arrange those methods as 2 3 and 1 with arteriahzation 
of the sinus as most effective and e\trneoronar> communications as least effee 
tivc In the ten jear period licfore the war Methods 1 and 3 were developoil 
Method 2 has been developeil since the war 

IntctcoTowaT> and cstraeoronarv coinmumcalioiis together irduced mot 
talitv bj one half and also mliieetl the size of the infarct We liad a few sptci 
mens in which no infarct was present Tlurtv seven patients with severe 
coronarv arterj disease uere operated ui>on U'lng these methods The clinical 
results wore beneficial Some of the patients were completeh relieved of pain 
and were able to return to work The clinical results confirmed tlie experi 
mental stndus 

Artenalv ntion of the Sums 2 (hig 1) —The historical Incksriound 

of this work has been published and ncevl not ht repeated here Me developed 
an operation wherebv artcrnl blood w is delivered to the coromtv sums This 
was nccomplishovl in two wavs (1) b% anastomosis between common carotid 
arterv and coronarv sinus (2) bv a free graft of vein between aorta and 
coronarv sinus After the tcrhmque of the operation was developed so tint 
It could lie done succev,fullv the next step was to applv tests or measurements 
of benefit A\c did sixtv sswn expenmentul opentions before we were able to 
make the first succesaful anastomosis The development using carotid arterv 
preetded tiu development of the free ^raft off the aorta 

IfcUiurcmcnfs of benefit applied immediately after anastomosxs hetucen 
carotid artery and coronary sinus In these experiments the left common carotid 
arterv was dissected free in the neck It was transected and turned down into 
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the chest Anastomosis between artery and coronarj sums ^vas made Imme 
diatelj after the anastomosis was eomplcted the descending ramus of the left 
coronnrj arterj was isolated and eompletcU ligatwl at its origin Our statistical 
recouls m those experiments were not entirely eompletc beciusc our operative 
notes of the work two jears ago when the experiments wore done were largclv 
a record of rcpeitcd failures The approximate number of these expenraents 
was SIX There were five deaths and these occurred before closure of the chest 
was completed There was one rceoven The heart in this dog showed a large 
infarct Conclusion was made that under these experimental conditions arterial 
ization of the sinus was not beneficial The measurements of re-iilts were the 
same as those obtained m norma) control experiments In 1938 Grej." and 
Dew aid’ reported results of their studies on the effect of arterial blootl delivered 
to the coronarj sinus In these experiments arterial blood was delivered under 
pressure into the coronarj sinus These were acute phvsiolotic experiments and 
in so far as I know, were the first studies on this subject The conclusion bv 
Gregg and Dcvvald was that arterial McmkI delivered to the sinus did not have 
gre it V alue to the heart The status of our work then at tlie end of six months 
of effort was that there was no evidence of lieuefit bv tlic unastomosis between 
coiomn arterv and eoronan smus then dvcidcd to place an interval of 
time between anastomosis and test of licnefit 


Veaiurenients of htntfft apphttl <ito ureki aflrr amislonw « heiueen C(t>o 
lid artery and coronary sinus Ten do/s wiJli patent onisfomoMS were token m 
this scries Two wciks after anastomosis was done the descending ramus of the 
left coronarv arterv was coinpletclv iuatevl at its origin in this senes Each dog 
made an immediate recoverj One die<l at the end of ei^ht davs one died at 
the end of thirteen daja and eight dogs recovered In a control group of 
ten do„s m which the anastomosis was LIchI csl off bj thrombus so tint no blood 
passed through the anastomosis, death otcuircd almost immediatelj in seven and 
xecovcrv occurred in three after this arterv was ligated The specimens in both 
senes were examtneil for destruction of nijocardiwni ten specimens in the group 
with patent anastomosis and three speciimns m the group with thiomliosiis In 
the series with patent anastomosis there was no infarct m four speetmens and 
m the remaining six the infarct was small In no speeimen was the infarct 
large and extensive The three speamens of the control group each showed a 
largi infarct The infarcts m the two groups are shown m Figs 2 and 3 These 
tests of benefit then indicate that artemlization of the smus has great benefit 


to the heart after an interval of lime These results are d^finitelj better than 
anj results obtained in our previous woik It would appear that cert iin adjust 
ments in the circulation take place after anastomosis and that time is necessarj 
for beneficial effects to manifest tbemsolves We found that if heparinized blood 
is injected into the smus in a retrograde direction 9 cc per minute were 
recovered from the coronary arfcrj in the normal dead heart Two week, after 
Illation of the sinus that figure was increased to 2J c c per minute It would 
^onear that the vascular bed in the heart opens up more freoh after ligUion of 
and thM adjustment, take place after artemi ansstomo,., to the 
been made These adjustment, in the e.renlation invilo further slndj 
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the che^t Anastomosis betuecn artn^ anrl foromrj Mnus was made ]mme 
diatclj after the anastomosis was completed the dcsceculinf; ramus of the Ipft 
eoronars arterj was isolated and lompletelv lijjtod at its orioUi Our statistieal 
records m these experiments were not cntirelj complete hcciuse onr operatic 
notes of the. work two jears ago when the experiment', wtre done were lir^cly 
a record of repeated failures The approxiimti niimhcr of these experiments 
was SIX There weie fi>c deaths and these oecurred heioro elosiire of the chest 
was completed There was one mo\en The heart in this do? showed a large 
infarct Poncliision wis imde that under these cxpcnmentnl conditions arterial 
ization of the sinus was not henefieial The mtasurements of results were (he 
same ns those obtained m normal control experiments In 193S flregg snd 
Dcwald* repotted results of their studies on the effect of arterial blood delnered 
to the eoronan sinus In these expennicnfs arterial blood was delnereil under 
pressure into the eoronarj smus These were acute phi siologic experiments and 
in so far as 1 know were the first stiidas on this subject The conclusion In 
GrcpR and Dcwald wss that arterial Wootl dtliveied to the sinus did not ln\e 
great value to the heart The status of oui worii thin at thi. end of six months 
of effort, was that there was no etidenfC of benefit h\ the anastomosis between 
loronnrj arttn and coionars sinus Vo then decided to place in iiitenal of 
lime between anastomosis and test of Iiencfit 

Jltasuremnih of brne/ft applied tuo aeds after annitomo it ftctucfii foro 
Ud arteru and eoronanj sinus Ten do,.s with patent anistomosis were taken in 
this scries Two weeks after anastomosis was done the de^'Cindiiiff ramus of the 
left eoronarj artcrj was complefclj ligslcd at its origin in tins senes I ach dog 
made an uamediate reeoitn One die<i at thr end of eight dass one died at 
tlie eritl of thirteen dais and eight dog» recoiered In a eontral gioup af 
fen dogs in which the anastomosis was blocked off bi thiombiis so that no blood 
passed through the anastomosis, death occurred almo',t immediatclj in seien and 
reeaierj occurred m three after this arfirj was ligutod The specimens in Iwlli 
senes wire examined for destnictjon of mjotaidium ten specimens in tbt t,roiip 
wifli patent anastomosis and thret specimens in the group with th^t>mbos^^ In 
the fieiies with patent anastomosis there was no infnret in four spennuns and 
in the remaining six the infsrrt was small In no specimen was the infarct 
Iar"c and extensile The three speumcos of the control group each showed a 

These 
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menfs in the circulation take place alter an wiomosw uiu u.at urn* is n»c*. san 
for beneficial effects to manifest tbciiijtclsce W e found Ihnt if lieparmieed blood 
„ „d mto the siniH in a retnosnide dieeclion 8 ce per mmiitc „ere 
„ ' „d from the eoromrj artei, m the normal dead h.ar, T»„ „cel s after 

r ,t,on o! Ibo s'™^ that fisotn mae incnised to 22 cc per niinnlo It nould 
that the vascular b«l m 'he heart opens up more fie. I, aflct lipation of 
that afiinstmenH tale plaee after arterial anislomosi, i„ ,ha 
Se adfostoionta 'o -he e'-l"""" m'.te Iiir.her 
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Op{>«una Amount of Blood to the Smti# —After measurements of benefit 
v^ere obtained our thoughts turned to application to patients e had been 
using the carotid artcrj m the do? TNe decided that the carotid arterv prob 
abl> would not be satisfactory in man It is larger than the coronary atleries 
and It IS an important aricri that cannot always be sacrificed without cerebral 
complications Tlure was no other aiaihble artery The subclaMan artery 
PT'^sented difficulties m the dissection and to get a sufficiently long segment to 
reach to the coroniri sinus would msolse ligation of collateral sessels for the 
arm Decision was then made to use a free graft off the aorta A free graft of 
arteta or icm was used Hon. reeenlh a graft of jugular sein was used in 
dogs The technique of anastoinosi'i was developed Dogs dud one after an 
other after the e,raft was opened Death otciirred m the first twcnti four hours 
after anastomosis was completed hrwiuenth it occurred as the operation was 



bemg completed The dogs that h'cd until the following dav shoned signs of 
heart failure It was diflicwtl for «s to understand why these dogs died Thei 
could tolerate the {.raft if carotid aileia was used Thei could not tolerate the 
graft if a free graft of jugular aem was us^d The answer to this problem is 
simple now but it rcqmreil se^ml months of work before we proved that the 
jugular lem deliiered too mneh l>lo«l to the heart IVe coBstrictcd the jugular 
\em so that Us lumen was about 35 mm m diameter and the heart tolmttd 
the graft of scin after it was constricted 

It would appear then that it is itossiMc to delner too much Hood to the 
heart This idea is indeed radical departure from established medical thoii'’hl 
m reference to eoronnn ancia disease \Ib,is m fhe past appeared the idea 
of too luile Hood to the heart \e\er I dare sa\ was it tven thon.,ht to be 
possible to delner too much Hood to the heart 
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DISCUSSION 

In retrospect there \\ere several conditions that could have prevented the 
development of this work One was the size of the graft and the amount of 
Wood delivered to the smus It was fortunate that we used carotid arterj in 
the earl} experiments because the amount of blood delivered bv the carotid 
arter} was tolerated b} the heart Had we used a graft of jugular vein the 
heart would not have tolerated the flow It would have been necessarj to con 
strict the vein m order to get recover} I do not know whether we would have 
constricted the vein if we had not known that the carotid arterj was tolerated 
Another condition that had to be dtalt with correctly m order to develop this 
work concerned the interval of time between anastomosis and ligation of coro 
narj arterj for test of benefit As slated elsewhere, there was no immediate 
benefit after the anastomosis was opened and an interval of time was necessarj 
jn order to obtain beneficial measurements for the operation This step was 
essential for the development of the work A third condition that determined 
progress was the condition of the virginal smus The normal smns is so delicate 
that It cannot he sutured m most espenmenls After it had been ligated for 
seven to ten dajs it became thicker and could be handled more safelv at opera 
tion Preliminarj ligition of sinus became almost a requirement for success 

Comparafvvt 1 clues Applied to Venous Aspccfi of ArtenolizOlwa of 
Sinus — Consideration of pnnwry importance This is the value of arternl 
blood m the sinus No other aspect of this subject has equal importance 

Considerations of secondary importance 

1 Slethod bv which arterial blood n directed mio smus Me used two 
methods Other methods maj l>c developed 

2 Thrombosis Me can usually predict at the time when anastomosis is 
made whether it will remain patent Me are familiar with the factors that 
determine thrombosw M e have made approvimatelj fiftj patent anastomoses 
to date 

3 Amount of blood to the smus Me know that an excessive amount of 
blood can be delivered to the sinus and no doubt there is an optimum amount 
In patients with coronarj arterv disease one would expect that the amount cn 
tering the coronaij artenes Dii>,ht be a factor in the optimum flow for the heart 
through the graft For the dog with the coronarj artenes not occluded we 
found that the amount delivered b> the common carotid arterv could he tol 
crated we found that the jugular vein off the aorta was not tolerated We 
found that if the jugular vein was coastncled to about the sue of the carotid 
arterj that the heart did tolente this flow For the patient with coronarj 
arterv disease it would appear to me that the graft should be constricted to 
about 4 mm in diameter 

4 Vrtenovenoiis fistula The ctfronarj sinus sj-stem of veins has a variable 
number of communications that flow indcpendentlv into the right auneic (Fig 
4) ill these veins dram off blood so that blood will escape the capillary bed of 
the left ventricle thus establishing fistulous commumiationsf This possibihtv 
exists M e believ e thst there is an optimum flow to the sinus and that there is a 
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ObSEIUATIONS on TUE StU1>\ of StXTV ONE CASEb 

J Ross Veal, JI D , ^nd John N Shadid SI D , W vbniNGroN, D C 

(From the Deportment 0 / Surstnj 0 / tht Georgetaien Z7fltterHti; School of iledicine) 

H SPtRIIIDROSiS, or pathologic e’fce^sne sweating is part of a sjmptom 
complex caused b\ abnormal stimulation of the sympathetic nervous sjs 
tern It IS usuallj accompanied bj ensoconstnction, and persistence of the con 
dition may lead to certain xiseular complications It is relies ed bj interrup 
tion of the simpathetic pathwajs A studj of sistj-one cases iorms the basis 
of this report 

The sympathetic nervous s%stem exerts a profound influence, directlj or 
indirecth on all phjsiologic functions and among these is the control of the 
peripheral blood \csscl8 and sweat glands Vith centers located in the li>po- 
thalamus, and possible connections higher up in the brain, sampathetJc path 
wajs extend down through the mtermediolatera! cell column of the spinal cord 
From then, branches pass out m a segmental manner to the ganghonated chain 
as white rami and from the ganglia as graj rami to the peripheral nerves From 
thc«e nerse flbers ar«. distributed to the blood sessela and sweat glands Thej 
supph both easodihtor and \asoconsinctor fibers to tlie \csscls and the ^olume 
blood flow 13 controlletl bj stimulating or depressing the impulses Stimulation 
of the s^mpathetlcs increases sweat secretion while blocking them checks sweat 
mg These responses are so balanced normally that there can be excessive 
sweating without sasoconstnction and vasoeonstnction maj occur without 
sweatm-,, depending on the immediate need-* of blood flow and perspiration 
The main functions of sweating is to keep tbe skm moist and pliable and 
to aid in the regulation of bculj temperature, the latter function being controlled 
b> the heat regulation center Thus a tliermal stimulus of increased internal 
or external temperature brings into action the mechanism for cooling the bodj 
and results in gcner'ilized cutaneous xasodilatation and increased sweating A 
ilifi'erent tjpe of stimulus is that of mental stress brought about bj concentra 
iesT anxietx anger and pirn which alerts the emergenej mechanisms of 
the bod\ through generalized ssmpalhetie stimulation The nomal response 
to this stimulus IS imreascd swt iting particularlj of the palms and soles xaso 
constnction taclneaidia rise in blo^ pressure, increased respirations, and 
pilomotor nctmt) In certain tspes of abnormal stimulation or from increased 
sensitn iti of the s) mpatlictics some of these normal reactions are so exaggerated 
that a distinct pathologic cntits rt produced The observations recorded in the 
studv of si\t\ -one such cases will be described 

In this group of cases cxcciSiie sweating with beads of sweat collecting and 
dripping off the skin was a constant feature \ asoconstnetion was almost con 
stanth present Other manifestations such os tachjcardia, lasomotor insta 
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ceiling for inflow which should not be exceeded The inflow will be fixed by 
constricting ligatures on the graft so that inflmt cannot become progressive with 
time as happens in patients with congenital artenoveiioiis fistulas Therefore 
I assume that this development of drainage channels will reach a maximum and 
then the development will slop Perhaps these veins maj be beneficial in dram 
mg excessive amounts of blood from the venous system It may be possible to 
occlude these veins by ligation if they rednee the effectiveness of the new circula 
tiou To my mind the problem of fi»tiilas is of secondarv importance I be 
heve these venous communications can be modified or controlled if necessary 

5 Disensc in the aorta It is possible for disease of the aorta to preclude 
making anastomosis between aorta and graft Such cases would be exceptional 

C Can patients with severe coronary artery disease tolerate the operation? 
^\e know that this type of patient is not a good risk for any opention A 
number of patients who offered themselves for this operation have died without 
anv operation having been done As Dr Gallic recently stated in his prcsi 
dential address to the American Sui^eal Association Surgeons are engaged 
m trying to do a large amount of good and a small amount of harm ’ In refer 
cnee to patients with coronary artery disease these two factors will have to be 
balanced one against the other 

Additional considerations might be mentioned and, no doubt additional 
problems vnll appear in the future Further experimental studies and, at the 
proper time application to patients no doubt, will bring to light additional 
liroblems that will need solution For the present 1 think we can accept the 
measurements of arterial blood in (he coronary sinus as indicating substantial 
benefit and with tins as a background I fed we should go ahead and try to 
solve the secondary problems leading to application to patients with coronary 
artery disease Up to the present time wc have operated upon one patient and 
we arc almost reidy to go ahead with application to additional patients 
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\ertcbra(. tlul ciuvt. coi'M'rcssion of tH oortl and icaulted m permanent pirth^is 
of the Io^^cr pa't of tb*. IkkU The s\mptoms of evtcssne stmp'ithetic stimula 
tioii inMJhcil onh tlic upper <iuadrant of the 1)0<1\ lUd probnhh %\'\s t com 
peimtort rcietioii This p-tticnt ile\eloped marled bipcrindtcpsw of the itce 
neck nnil upper e\trcnutics 1‘eeuliarlj ench tU\ at about the same hour cither 
one or the other side \'ould bnak out in gnat ben<K of s\^e^t This %\oiild hst 
Riveral liouis nul tlan dr\ Up ind the opposite side ttoukl begin to sMcat TJio 
other tt uiimlit enscs liate fCMiltcit from mddtr injune* of the peripheril nerses 
In none of these p-tticnts v.cTe tln-te anj signs of disturbed sensory or motor 
function of the imoUcd nencs set they presented mlrkerJ si/npathetic stimu 
1 Uion distsl to the sites ot mjiirs The p'ttients with sssooiated sascuHr diseases 
(sccomlsr) ^roupl hue all shown ssnmg d**5rees of inflimmstion of the \es 
stK 111 tlu iinolscd parts Notahli smoiig these Ime been (biombophlebitis 
and frostbite \ll of thest. pstiiiils have exhibited a strong n. iction to \sso 
<oiistri<*tor influciieis m other parts of the IkkIi 

bout of our pstients presented loialued sneatmg of a small am of the 
legs oiir a clironicslli inflsminwl region Riopsi from one of tluse showed a 
diflusc subioute inflsmnntion of the skin and fat pad and a pennsouhr jii 
fillntion of the stmll sovmIs The lina} Iso secondin eases sere ,.cnenl lu 
clnnctir one sclcrodemn snd the other following surgical menopause 


SYMPTOSIb 

Itegardless of the etiolo.x oT pnrls inxolted bx-persi-mpathotonia has cer 
tarn chsnctcMsties The tsscntnl differences hetwein the ss-mptoms of the 
rnmars and soeondsn, tipesarenninlj in Iheettent of mroliement Inncither 
group have the svmrathetie ganslis been found organically disessed 

In the pnnnn form the condition mas lie so mild that for sears little at 
tention is paid to it Then under soimj new stress and strain it becomes mark 
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bility, emotional imbalance and an inner tenseness were often obser\ed, depend 
ing on whether or not the sympathetic stimulus was central or peripheral in 
origin Adson, Craig, and Brown* noted such Tnanifcstations in their case 
reports of hjpcrhidrosis in 1935 It seems that the term hyperbidrosis, which 
IS onlj a sjmptom is incorrect in classifi mg this disease A\c propose to use 
the more dtscriptnc term hapersympathotonia for this simptom complea This 
implies that through abnormal stimulation normal sympathetic responses are 
exaggentod to the point of licmg pathologic in character 

tnoLora 

nipcrsjmpathotonn or ixtessiie stimulation of the ssnipathetic nenons 
sjstem ma> occur uitdei a \anitj of conditions it maj imohc the entire 
sjmpathctic sjstem or onU a portion of it dependuig on the origin of the 
stimulus "When the stimulus originates m the hnin centers the hjpothahnnis 
basing been sliown to he the most impoHant it will affect tlie mtire ssonpa 
thetic sjstem It is usualh a funetmnnl disonkr Ilsieh dors an organic 
lesion of the biani such «s tumor trauma or mflammatorj disease cause hjper 
sjmpathotonia 

ViTien the exciting stiiniiliis arises from IcveU lulow the brain the cause is 
iisuallj organic in charaetei Trauma oi mflammatorj lesions involving the 
cord, peripheral nerves or blood vessels mav piovidc the stimulus Ilyper 
svmpalhotoaia has resulted from iwhomvelitis perij-hcral neuritis* direct 
trauma to the cortl or peripheral iiervis neuroma • mflammatorj diseases of 
the penplieral vessels and frostbite of (he ext^mlllea \n interesting loealued 
t\p» is that whieli leeomiianHs local inflammaton lesions about the extnmitios 


CMSjsiril iTIOX 

Since (he etiology of Lvpersimpathotonia is not clear in the majoritj of 
cases, it IS not po sible to ^tve an accurate clas-sifiiation hrom the analjsis 
of Bist) one of our cases the classificatiou is given in Tihle I 

The cases maj be divided into two large group pnmarv anil seeondarj 


hj pereympatbotonn 

In the primarv form there is no known organic lesion causing the sjmptom 
complex and the entire sjmpathttic sjstem is affected It usuallj' manifests 
itself earlj m life and mas be congenital or aeqmrtd Our joungest patient 
was 8 months old the oldest svas 70 sears of ogc It is otten familial in 
character In onr senes there have been as many as fi\e members of one family 
affected three m flwothet and two in several families Female subjects art 


affected more often than male 

The group classified as setondaiy hjpersvmpallaotonia indudis those pa 
tients in whom the diseast followed some known exciting cause Usually onh 
mrt oi the sjowpathetic sjstem is juyohed The exciting cause has been either 
* innirv or an inflammaton process, involvmg soiiu part of the peripheral 
rxousorvnscularsvsiems The traumatic nervt injuries are iisiiallj notseverc 
en^.gh to cause paraljs.s In one of our l«if«nfs a Meture of (he cervical 
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Bjtreraitics Oitcn, Motclij t^!^IKslS eitmded up to the trank In none of 
these pntient. Ins there been Mmchmg of the digits ns seen m 
ease Arterial pulsations of the pedal acssds iiere often diimnislicd and not 
demonstrable In some In sol oral the disahiUts from impaired circulation led 










02 


YEVL A^D SHVDID 


Jul? 19« 


cdlj disturbing Se\eral of our pabents presented a bistorj of mild hvpcr 
sMnpathotonia from childhood, and on being placed in the militarj service their 
sjmptoms became so aggra\ate<l that thej received medical discharges In 
others the symptoms were of little conseqtienre until the patient rciched adoles 
cence In some the stiess of earning a living m a competitive business worhl 
caused such marked increase in seventy of symptoms that they had to give up 
their work 


The main signs are excessive sweating and vasospasm These signs arc 
intermittent and remittent All sympathetic irritants cause ngof I'ation of the 
symptoms Chief among these arc fatigue mental anguish smoking ansietv, 
and pam It has been noted that these patients can be induced, to sweat with 
tests that do not ordinarily affeet normal iiidivadoiJs tic hate found that 
scratching the skin with a sharp needle or performing a venipuncture may in 
duec profuse sweating and marked vasospasm m these patients Intradermnl 
injections of a weak solution of pilocarpine will cause widespread sweating in 
the immediate area of the injection (Pi^ 1) A weak nicotine solution will 
diso produce such a reaction The mcilial aspict of the foot is n good region 
to apply these tests (Fig 2) In order to picture the intensitv of aweatuig 
the 'Nlinor* * test* is ijuite useful (I igs 2 and 3) 

It IS the excessive sweating that has been most distressing to the majority 
of these patients The sweating is usually intermittent During certain pe 
nods of the day the sweatm„ mav subside and all sovms well Then suddcniv 
bends of sweat begin to form coalesci and dnp from the skm Althou,.h sweat 
glands arc distributed over practically the entire surface of the bodv, the hands 
feet and forehead have the greatest number per square inch * Under normal 
conditions these anas most abundantly provided with sweat i,lands do not 
sweat most profiiselv * • but m the pnman form of hypersvmpaihotonm these 
areas show the most activitv In ihe secondary form the cxct!.sivc sweating is 
limited to the area stimulated 


The usual stimuli which produce normil excessive sweating aho cause ex 
cossire sweating in the hypersympathotonic subject In fact these subjects ru 
spond more prolusely and more readily to Ingli temperatures and muscular 
exercise A striking difference between the normal subject and the person witli 
bypersjinpathotonia is the reaction to a cold environment Nornnll^ wlun the 
temperature of the environment falls to 70" F sweating is at a minimum and 
on lowering the temperature further swe iliug ceases The person with hvjicr 
sympathotonia on the other hand mav swtat profusely at a temperature of 
70" F and may continue to sweat at even lower temperatures 

The majontv of our patients showcil si„ns of vasospasm ^ asoconstnctioii 
is more evident in a cool environment 'When exammid at a room temperature 
of 6S" F the!>G patients have exhibited varvJUg d. greos of cyanosis of the nai) 
beds of the fingers and toes This sign was iisuallv more marked m the lower 
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had developed chrome Ijinphangitie edema Locil infectious and injuries in 
\anablj iverc slow to heal and often caused exacerbation of sweating and aaso 
constriction 

INPICVTIONS FOB SURflER\ 

Sympathetic interruption causes local vasodilatation and checks normal 
as well as escessne sweating According to \S lute the first attempt at neuro 
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them to seek medical advice In those patients with severe spasm, impaired 
circulatory manifestations were noted These included easy fatigue night 
cramps m the legs, intermittent claudication and occasionally venous thromlio- 
sis In several of the patients a diagnosis of thromboangiitis obliterans had 
been made Biopsies of the vessels and response to treatment proved such a 
diagnosis incorrect Local skm infections were common and several patients 
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cn\ironnientil tcmpcnturcs mild weiting cau be demonstrated in the SMUpi 
theetomized areas Pilocarpine tviU also produce sweating but to a ^c^J mild 
degree (Fig 1) Isicotine fails to e'scite sweit gland actisiti Howe\er, smoh 
ing ma\ cause aasoconstriction In three patients in uhom a bilateral cenico 
dorsal ssmipathectomi was performeil there has been a recurrence of mild laso 
spasm in one of tlie upper c'ctremilies This hns been added proof of the pres 
ence of \asoconstriction in lij persj mpathotoma and probablj resulted from 
an incomplete s\mpathcctom> In 'll! of the lemainmg patients the lasospastic 
ssmptoms lia\c been allesntcd The fatigue, night cramps and mtermittent 
claudication haic been rclicsed 



‘=5pccnl comment should be made almut those patients in whom a qmdn 
lateral sjmpithectomv «as done These operations of course depn\c the pa 
ticnt of a Hn-e number of actnch functioning sweat glands The operations 
checked sucatm, of the arms upper chest neck and head If we add to these 
areas those eliminated In bilateral lumbar ssmpathcctomi the feet and Ic'^ 
the drs portion of the l>ods surface is quite c^tensisc (Fig 4) That portion 
of the bods in uluch the nersc siippU to the sweat glands remains intact rc 
spends to certain forms of sampathctic stimulation h\ sueatni'- cxccssneh 
This has Wen quite a prold^em for a few of our patients m the hot and humid 
summers of \\ ashm^ton Those emplosed m occupations that require consider 
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surgical treatment for hyperhidrosis was performwl by Kotnreff in 1919 The 
opentton was partial resection of the cer\ical gangln for unilateral hyper 
hidrosis of the face In 1933 Ailson, Craig and Brown' reported the success 
of sjmpatbcctomy m the treatment of hsperliidrosis List and Feet' ' ' ha\e 
added to our knowledge of the regional sjmpathetic nerie distribution to the 
sweat glands There are many reports demonstrating the success of sjmpathcc 
tomj m the treatment of this condition However, many patients suffering 
from this disease art denied the benefit nf svmpathectoniy This may be be 
cause the physician has not been informed of its success or may feel that 
svmpathcctomy is yet a too radiC'il procedure 

There are many mild cases of hypersympathotonia that do not rcquirt miv 
form of treatment Some of these persons mav have bouts of exacerbations 
during periods of intense stress and slnm which usually subside when cqtn 
mmity is restored Ccrtiin persons however, have such marled symptoms 
which are so persistent that they become a real handicap Lscessuc sweating 
of the hands may become a socinl and occupational handienp Several of our 
female patients found that thev were so embarrassed bv their cold sweating 
hands that they refused all forms of social nctirities One j oimg hdj csrried 
SIX pairs of white cotton gloves to her danco and changed them frequently as 
they became damp A young artist failed in his first proftssioiial job bceausc he 
spoiled all of Ins drawings by dripping sweat Some were umble to veer hose 
because their legs and feet were always wet One youn„ lady ruined twentv 
three pairs of shoes m one yeir through excessive sweating of the legs and 
feet In some of our ciscs vasospasm Jnd rcachexl such ft dearee tliflt symp 
toms of impaired circulation were quite disturbing Fatigue of the lower ex 
tremitics w-is a common finding In several there was setual mtermittent 
claudication There wen. also severs! instances of venous thrombosis resulting 
from persistent vasospnsm These severer forms of hypersvmpatliotonia we 
believe, should have the benefit of sympatbeetomy 

RESULTS OF SVMl ATHECTOVIY 

In this series of sixty -one patients there were only twenty three subjected 
to surgerv for a total of screnlj two operitioiis (Tabic II) 


Table TI 



CASES 

OrEitATIOS<. 

Combined biUternl cem«odor»»l »Bd lumbar rTrarathectom; 


5» 

Lnmbnr svmpnthoctomy 

(DiUtcral 8, one Mtremlly 1) 

Ccrmcmlorsal 

= 

3 

Total 

.J 



We have used the preeanshonic cersicodorsal sjnijntheclonn ” for the upper 
ortrenuties and for the lou er catirmiti. s the aerond third and fourth lumbar 
uaucha hare Imcu rrsaatod The end nsulls li.nu lirtu umformlj u„„d and tho 
® o.omo Inn linen reliettd Then, ins l«™ no ncurrenro of sucnlinif The 
:™at pTandrhonrr, .t.U n.am thnir nUhtn to tnnetion In er.ren.. h.ph 



PORTACAVAL ANASTOMOSIS FOR PORTAL HYPERTENSION 
Arthur II Dlakemore,1ID,Ne\\ York.N Y 
(I Tom the Department of Surgery, the Preihytenan Hospital) 

T he control of gastrointestinal hemorrhage and ascites secondary to portal 
hypertension has long constituted a problem 

Encouraged bj carh successes in the establishment of portacaial shunts, 
this senes has graduallj been expanded to embrace sixtv cases 

In the earl} cases, the nonsuture Vitalhum tube method was employed 
Noting the tendeiicj of some of the earlier anastomoses to undergo gradual 
fibrotie occlusion, a shift was made to the suture method The latter method 
has long since heeii emplo}ed exclusuel} It has the added ad\antage of con 
sening the kulne} in the splenorenal Ijpe of portacaial shunt 

In sixteen of the sixt} cases m whieh portacatal shunts were established 
(approximate!} 2o per cent), the fwnetioiial and pathologic status of the hier 
was essentiall} normal In this group portal h}pertpnsion was secondarj to 
a block in the portal bed outside of the liver 

The portal vein itself is so frequenll} the seal of the obstruction in this 
t}T)e of case as to make one relv pnnianl} upon anastomosis of the splenic 
rein tnd to side with the left renal vein for the establishment of a portacaval 
shunt This fact alone makes splenectom} contraindicated m such cases un 
less the surgeon is prepared at the time to proceed with a splenorenal shunt 
following remov al of the spleen Approximately one half of the shunt failures 
(twelve m all for the scries) are attributable to attempts to save post 
splenectomy bleeders Though to include this group gives a less favorable 
impression to the overall results, it is believed that exploration should be 
earned out in the patient who is a post splenectom} bleeder with the possi 
hilit} of establishing some tjpe of portacaval shunt The likelihood of success 
IS in the neighborhood of 50 per cent 

Upon exploration of the post splenectomy bleeder one will not infre 
quenth find that there is a portion of the stump of the splenic v em remaining 
unclotted sufliciontlv long to effect an end to side anastomosis with the vena 
cava The infenor mescntenc a cm xs sometimes sufBcientl} large to anas 
tomose (proximal) end to side with the left renal vein Or more frequeiUlv 
the superior mesenteric v ein has been emploved The latter though technical!} 
more difficult sWild be emplojcvl prcferabh in side to-side anastomosis with the 
Vena cava 

Portal hvpertension secomlar} to cirrhosis of the liver constitutes, in a 
number of cases bv far the greatest problem I ortunatelv in this great group 
one has an extra choice in vessels its being po<t,ible to emplov the portal vein 
Itself in effecting a portacaval shunt 

A decade of experience with the modern medicodietarv regimen in the 
treatm ent of portal (Laenneei.) cirrhosis of the liver has now fairlv well 

Jun. for secular Surgery Chic.ro III, 
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able muscular activitv ha\c also witoesscd some discomfort from excessive sweat 
ing of the trunk Usuallj after a year or two sweating becomes more normal 


SuaiKARY 

A studj of siTtj- one cases of l^iwrltidrosis h/u been presented The essen 
tial abnormality is excessne stimulation of the sxmpathetie nervous S3Stem or 
an increased sensitivity of tins sistem Excessive sweating has been the pre 
dominant svmptom, but other signs of sympathetic irritation have usually been 
present For this reason we have suggested the term hj persvmpafhotonia to 
describe this pathologic entity The etiologic factors have been discussed and 
1 simple classification has been offered The reasons for selection of certain 
cases for sympathetic surgery have been submitted Fimllv the results of 
svmipithectomy have been presented 
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PORTACAVAL ANASTOAIOSIS FOR PORTAL HYPERTENSION 
Arthur II Bu-vR-EAroRE, Jl D , New York, N Y 

(From the Departme^it of Syrgery the Presbyterian HospitalJ 

T he control of gastrointestinal hemorrhage and ascites seeondarj to portal 
hypertension has long constituted a problem 

Encouraged bj earlj successes m the establishment of portacasal shunts, 
this senes has gradualh been expanded to embrace sixtv cases 

In the earl} cases, the nonsutnre Vitalhum tube method was eniplojed 
Noting the tendenej of some of the enrlier anastomoses to undergo gradual 
fibrotic occlusion, n shift was made to the suture method The latter method 
has long since been eniplojed exclusnely It has the added ad%antage of con 
serving the kldne^ in the spleiiorenil type of portaeav al shunt 

In sixteen of the sixtj cases in which portacaval shunts were established 
(approximately 2o per cent) the functional and pathologic status of the liver 
was essentialh normal In this group portal hvpertension was secondary to 
a block in the portal bed outside of the liver 

The portal vein itself is so frequentlj the seat of the obstruction m this 
tvpe of case as to make one relj primarily upon anastomosis of the splenic 
vein end to side w ith the left renal v ein for the establishment of a portacav al 
shunt This fact alone makes splenectomy contraindieated in such cases, tin 
less the surgeon is prepared at the lime to proceed with a splenorenal shunt 
foUowmg rtmoval of the spleen Approximately one half of the shunt failures 
(twelve in all for the series) arc attributable to attempts to save post 
splenectomj bleeders Though to include this group gives a less favorable 
impression to the overall results it is believevl that exploration should be 
earned out m the patient vv ho is a post splenectomy bleeder with the possi 
bility of establishing some tj pe of portacaval shunt The likelihood of success 
i* in the neighborhood of 50 per cent 

Upon exploration of the post splenectomy bleeder one will not infre 
quentlj find that there is a portion of the stump of the splenic vein remaining 
unclotted sufficiently long to effect an end to side anastomosis with the vena 
cava The inferior mesenteric vein is sometimes sufficiently large to anas 
tomose (proximal) end to side with the left renal vein Or, more frequently 
the superior mesenteric v cm has been eraploved The latter thou'.h technicallv 
more difficult should be employed preferabh in side to side anastomosis with the 
vena cava 

Portal hypertension secondary to cirrhosis of the liver constitutes in a 
number of cases by far the greatest problem Fortunately in this great group 
one has an extra choice in vessels its being possible to emplov the portal vein 
itself in effecting a portacaval shunt 

A decade of experience with the modern medicodietary regimen m the 
treatm ent of portal (Lacnncc’s) cirrhosis of the liver has now fairly well 
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estaWisfjeJ can nrif] cannot be accomplished In respect to the incidence 
and sc\enty of gastrointestinal hemorrhage, for example I am informed by 
Dr Arthur Patek, ivho has been a pioneer in this field that once a patient 
^vith cirrhosis has a heinorrhsgc he has but a 50 per cent chance of being alne 
one jear hence 

Perhaps the greatest achiesement of the modern medical regimen m the 
treitmcnt of Laennee’s cirrhosis his been in the relief of ascites But, here 
too, there are treatment failures, anil m many of this group, the persistence of 
the ascites is due to the presence of portsl hrpertension. 

There is a growing umnmuts of opinion tint the medical treatment of 
post hepatitis cirrhosis is not so satisfactmv as that of cirrhosis of the Laennee 
(ape Ifo'veaer thn, ma\ he we arc seeing in eier groumg numbers cases of 
po t hepatitis cinhosis in which portal hypertension plajs the decisive role 
The portaeaial shunt has pioved to be a direct and efficient method of 
reducing portal hypertension in eases of eirihosis of the li\er ith reason 
able care in the selection of cases, preoperitue preparation and postoperative 
handling the jirotedure can be arcompltsbed without unreasonable risks As 
a matter of fact in the ten cases ni which the portal vein was anastomosed 
to the vena cava tlieu has been only one jHosfoperatJV e death 

I lorn the standpoint of affording nnxinuim reduction of portal blood 
pressure the portal v eiu I eeause of its larger size, is preferable to the splenic 
V ein m the establishment of portaeav al shunts in cases of cirrhosis of the liver 
The complete diaapposrance of esophagial varices has been noted as demon 
stratid by x ray exanumtion following the establishment of portal vein to 
vena c iva anastomoses 

■\Se are convinced lint the portal veintovtm cava type of portacaval 
shunt has a much higher chance of svistametl patency than the splenorenal 
type of portacaval shunt Thcie are several logical reasons for this based 


upon accurate oiiservations 

In the first place the portal \eiii has a far huskier wall than the splenic 
vein It IS not nccessaiy to explain vvhat this nUaiH to surgeons who have 
attempted to anastomose veins This fact plus the supported position of the 
portal vein within the hepatoduodenal ligament enables it to withstand pro 
longed piriods of poital hvpcrleiisioii without undeigniiig degenerative 
changes In contrast tlie thinner vvalled relatively unsupported splenic vein 
when subjeetid to a rise in porfil pressure becomes dilated elongated and 
tortuous Degen* rativ e changes m the wall consisting of areas of atrophy to 
tLssue paper Jhinness and the development of intimal sclerotic plagues ap 


pear relatively carlv 

In peiformmg the splenorenal anastomosis there is more liktlihoocl of 
twistin'’ the splenic vein or the oceunenct of niigulation compression than 
obtoins°uv iwrfortnmg the portal vein to vena cava type of portacavaJ shunt 
In mobilizin'’ the splenic vein unlike the portal vein it ix necessary to ligate 
mnnv liranchra »liich pmetrale 'he pmcira? The letter n a viijcuhr organ 
nnj homorrlinee nn.al l)e controlled t.ilh mturc l.galurca Aside from the 
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many ligated branches affording a nidus of thrombns aiithin the splenic aem, 
the mass ligatures in the jiancreas introduce another possible hazard As has 
been frequentlj obsencd, the splcnie sem lies for a portion of its length in a 
STileus upon the pancreas This places the thuv walled \essel in direct contact 
with areas of pancreatic tissue winch haac Ken strangulated by suture liga 
tures Opportunities ha\e presented to obsene that there can be fibrous tissue 
residual iii these areas which raises the question of possible late compression 
of the splenic a cm itself 

Though the comparatii e ad\ antages of the portal % em to a ena ca\ a ta pe 
of portacaa al shunt were earh appreciated it was used with evtrenie caution 
There are now four patients with poital aein to \ena ca%a anastomoses end to 
side who ha\c been followed in excess of two sears Iso essential differences 
ha\e been noted in the hehasior of the einhotie biers from comparatii e cases 
in aihich the splenorenal tjpe of portacaxal shunt has been emplosed Thus 
being reasonablj sure of the ground the use of the portal lem in cases of 
cirrhosis of the In er has more rccentlj been expanded 

In, June 194", while watchmg llecney and Humphreis do a complicated 
surgical procedure through a right thoraeoabdominal approach I was iin 
pressed bj the good lateral e\|)osme of the hepatoduodenal ligament and the 
readj access to the aetn caia The gootl exposure was largelj accounted for 
hy partial section of the diaphragm peninttiiig rotation upward of the de 
pendent anterolateral margin of the brer Needless to sai the thoraco 
abdominal approcah through the right diaphragm was promptl) cmploied 
for the establishment of portal xein to \ ena cixal shunts with satisfaction in 
proved cases of cirrhosis of the bier 


I liaic recentlj presented a (eehniquo for side to side anastomosis of the 
portal lein to the letn eaia The method has been emplojed in two cases 
with satisfaction In one case an esophagram done before discharge of tin 
patient from the hospital rciealed complete disappearance of the esophageal 
lances The second patuut is doinf, will but has not set been discharged 
The side to side tjpe of anastomosis would seem to offei tiro theoretical 
advantages oior the end to side anastonioMS of the portal vein to the icin caia 
nameh (1) it permits portal blood fioii through the bier should cicr the pres 
sure relations lieconie coiidueiie to flow (2) a lessened teudencx to thrombosis of 
the portal \im lowanl and info the bicr Tbesuk to side vaneU of nnastomfvsis 
Would scorn to ebmmati am pos.sihIe objection to the routine emploi merit of the 
portal \cm toieiia laia tipe of portacaval shunt for the relief of portal hiper 
tension in proied cases ol cirrhosis ol the liver 

V review of the entire senes of sixtv cases m which portacaval shunts 
have been establLshe«l offers encouragement from the successes which for 
tunatelj arc decidedh m the majontx The real milestones of progress m the 
experience how ever mark those instances of failure presenting ov ert ev idenec 
of errors in judgment or teehnn|m 

The op. rations were perfominl bv ether Dr \llcn 4Vhipp!c or mvself .o 
of the f.n eases with i ]..ss of 8 cases imstoperatii el\ There were 9 post 
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ostiblished Mhat can ami cannot be accomptished In respect to the incidence 
and !se%erity of gastrointestinal hemorrhage, for example, I am informed by 
Dr Arthur Pattk, who has been a pioneer in this field, that once a patient 
uith cirrhosis has a hemorrhage he has but a 60 per cent chance of being alive 
one year hence 

Peilnps the greatest aehieswnent of the modem medical regunen in the 
treatment of Laennec’s cirrhosis has been in the relief of ascites But, here 
ton, there are tre itment failures, niid in many of this group, the persistence of 
the ascites is due to the presence of portil hvpertcnsioti 

There is a grownng unanimity of opinion that the medical treatment of 
post hepatitis cirrhosis is not so satisfaetorv as that of eirihosis of the Laciinee 
t^pe Iloueser this mas be we are seeing, in cser grouing numbers cases of 
post hepatitis cirihosis in which portal hsTiertcnsion plnvs the decisiie role 
The portacaval shunt has pioard to be a diiect and efficient method of 
reducing portal hvpirteiision in cases of cinhosis of the liver ■\\ith reason 
able care in the selection of cases, preopenhve preparation and postoperative 
handling, the piocedure can bt oceoniphshed vvithout unreasonable risks As 
a matter of fact in the ten eases in which the portal vein was anastomosed 
to the vena cava, there has been only one postoperative death 

Iiom the standpoint of affonling maximum reduction of portal blood 
pressure the portal vein I ccause of its laiger sue is preferable to the splenic 
s cm in the eslablishinvut of portacaval shunts in cases of cirrhosis of the liver 
The conplete disappeaiaiice of esophageal varices has been noted as demon 
strated by xnj examination followang the establishment of portal rein to 


vena c iva tinastoinosea 

■\\e are com meed th it the portal vein to vena cava type of portacaval 
shunt has a much higher chance of suslainetl patency than the splenorenal 
type of portacaval shunt There are several logical reasons for this based 
upon accurate observations 

In thv first place the portal vein has a fir huskier wall than the splenic 
vein It IS not necessary to explain what this means to surgeons who have 
attempted to anastomose veins This fact plus the supported position of the 
portal vein within the hepatodno«lenal liguiient enables it to withstand pro 
longed periods of portal hypertension wnlliout undei going degenerative 
changes In contrast the thinner w illod relativch unsupported splenic vein 
when subjected to a rise in portal pressure becomes dilated elongated and 
tortuous Degeiii ntiv e changes in the wall consisting of areas of atrophy to 
tissue paper thinness and the development of intiraal sclerotic plaques up 


pearrelntiveh carlv 

In performing the splenorenal anastomosis there is more likelihood of 
twistin'’ the splenic vein or the occurrence of angulation compression than 
performrnc the portil ,eii. totem eato typo of portieatal shunt 
To molnlizin- the splente ''‘t I”'”' to Ijcale 

^ I u uhieh penetrate the pancteaa The tattr r la a vasenltr organ 
"^r^e'^rel;:;: Pturt^ Ltrottea' »..h sntnec hgatnrc, Vente tro.n .he 



A TLUlINIQUh I-OR DH ISION ANI> SUTURE OP TUh PATLNT 
DUCTUb AUTLUlOSUb IN THE OUDER AGE GROUP 

AOKM VN 1 1 RFF\f VN, M 1) , 1 PINK II LFt'D'' M D , VND 
RicinRD I (.\Rn\FR, IID, S^N FR4MI«C0 C^lif 
(From tin Piimou of Surgery aiul Lalorafory of Frpenmeoial ^urgtTy rniremfj/ of 
CaRfonna 3f(ifi(<i( VAooI/ 

G ROSS' who iicrfonncd ti»e first successful ligation of a patent ductus ar 
tcnosus agiin led tlic wR' prosing that dividing the ductus was a 
more effectne proicdurc than lit.ation * * Surgeons with espenenct in tins 
field hnie confirnud his tnelim^s*’ Tims pitients with patent ductus ar 
teriobiis are offered an escape from the inciitahle incapacitation and shortening 
of life which result from this malformation * '* 

These linlliant results ha%c oecasionilh Ikch complicated b\ serious hemor 
rhage st the time of opcntion »•«»“>»•• We lelt tint this danger could he 
decreased b\ handling a piteiit ductus arteriosus as we would am other artono 
icnous fistula that is b\ control of the arterial and lenoiis components before 
approaching the eoiumunieatioii This would entail first control of the cir 
culation through the arterN and the \ein altoxo and below the fistula second 
diMsioii of the eoniicetion lictwten artin «id 'em and third separate repair 
of the difeets in the artt.rj and 'em 

Johnson differs and Alargolies” first suggested that m the manogeinont 
of a torn ductivs artinoMis the pericardial sae should be opened and a piece 
of hernia tape pined loosih around the pulmonar' arters in the same manner 
as for a pulmonar' cmholectom' If bleeding should be piofusc at am time 
It could be controlhd monientanh b\ compressing the mam pulmonar' artori 
\euhof** pointed out that thi soune of heinorthige "as the posterior surface 
of the ductus and the oiUHi, in addition to the possible or probable friabiht' 
of the ductus when it was the scat of endarteritis was the difficult' of dissection 
in this region It w is nppariiit ihit thi- csposuri of the ductUs would be 
facilitated li\ iiuisin^ the pineanlmm and retracting the dilated pulmonar' 
artcri lie aicomplished this technique suctessfulh in three cases Wangen 
Steen also imploicd this tcelmiqiie in difficult lases While ligating a patint 
diietus arfeno'iis t rifyonJ* ’* had the e’ciwritnee of having the ligature cut 
through with hl«.dm„ from Iwth tin pulmonan arten and the aorta To con 
trol the bliedin^ it whs iiceosars to appi' clamps across the aorta abo\e and 
below the origin of the ductus and to appl' a cl imji to the side of the pulmonari 
orten 'sinci thin ho lias suciissfulh used this teehniquc originalh forced 
on him m thirn five cases lie ficls thtt it is possible thus to tvcisc nil the 
ductus tis-suc out of the aortic w ill Normal aortic 'call ed^cs can then be 
suturcil This teiliiniiuc is s.if»r than UaMiig iHhmd tissue which might liter 
cause diflieulti In fornmu, an aneurism 

Thi «ork »»» «11*'1 in pnft l» i> Knnt fron Oie IJfe In ilranr« M«sl,<,| 
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operative deatHs iti the 10 remaining cases of the series hringiug the total 
to 11 deaths for the entire senes of 60 cases Death in the 3 eases from mesen 
tene thrombosis would on the basis of neciopsv findings in 2 appear to be 
due to letrograde thrombosis from css ernonntous changes in (he portal vein 
m one case, and an ascending thrombophlebitis starting in the hemorrhoidal 
^ eins m the other ease 

In 8 postopentne deaths the cause of death was as follows cerebral 
damage, 2 cases 1 of cerebral thrombosis, 1 of lenticulir degeneration 
ilson s disease) , cardiac failure 1 case, shock from mtraperitoneal hemor 
rhage 1 case, gastrointestinal hemoirhage 1 cose, cholemia 3 eases 

Considering that there were fort} thiee cases of cirrhosis of the liver in 
the group the most impressive feature of the entiie death analjsis is the low 
meulenee of death fi om li\ er lailnre 

In 1940 Dr Roberts Qnnnell reviewed the cases of cirrhosis of the liver 
at the Presbvtenan Hospital in which simple omentope\j operations had been 
performed There weie some fortj odd cases in the series ami the hospital 
mortaht} approached 00 pei cent This contrast attests to the very real 
progress that has been made m recent vears both m preparing the ciirhotio 
liver for surgerj and protecting it from damage during operation 

In viewing follow up results following the portacaval shunt procedure m 
cases of eiri hosis of the liv er one must keep in mind exactly what can logicallj 
bo expected of the operation In the jireNent state of knowledge at least the 
procedure ean le expected (o alter the natural history of cirrhosis in so fir 
as it modifies the course of intractable wasting asutes and leturiing hemor 
rhage seeondnrj to portal hjpertemsion 
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Number I 

artenosum wis performed in four do^s On the bnsis of this experience, i 
modification of the Potts Smith chnip «as constructed ivhich has been success 
fulh used in a clinical case 

EXCISIOV OF THF LlQVMlNTUNt \BTFRIOSUM IN TIIF EXPERIMEINT \L WIMIL 

Through a left fourth interspace incision, the chest «as opened and the 
mediastinal pleura incised posterior to the aa^us ner\e The aagus and re 
current larcnueal iiorcos uere freed and a nibbti band placed around tlicm 
for retraction The aorta nas mobilized close to the origin of the left subcl n lan 
arteri both antenorh and posteriori' and "as surrounded "ith a rubber tube 
The aorta bclo" the li'-amentum artenosum was then surrounded 1)' another 
rubber tube The space bttueen the aorta and pii!monar\ arterj was opened up 
b' blunt dissection "itli a cimtd hemoslal The pericardium "as then opened 
posterior to the phrenic ncive The ligaincnium artenosum was freed b' folio" 
mg the line of clca' ise of the nenrrent hmigt il nerse A suture was then 



He — Mcxlinratlofi of TotU Smith rlAmp for occlusion of the oriEln of a pat nt luctu 
atteil sua 

passctl alKuit the liffuiientum iirttnosiim and incUitlid portions of tlic " ill of tlit 
pulmonatN artcr' \t all limes {.ood control of the blood flo" in the pulmonar\ 
end of the ductus nrtinosns cnulcl be had bj iliRital pressure on the left 
pulmoiiar' arterj thr<iu,.h the pencardiotoma incision "W ith the use of thi 
pre'iousK plated rubber tubes for traction the Potts '^mith clamp was placed 
around the aorta so ns to isolate the aortic origin of the ductus when the 
clamp "as closotl (hi,. 1) Tlx ligature on the inilnionars end of the liga 
mentum artenosum "ns ti«l The luanuiitum artiriosum "as then dnideil and 
the aortic ixirtum of the li^iimiitum "ilha small portion of aortic "all etdsed 
The aorta "ns rotapsl oniwanl and the oiHninj, in the aorta closed "ith a 
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It has been found in t«o cases of surgen of the abdominal aorti, on*, for 
artcno\cnoas fistula” and one for aneucjsRi of the aorta,” that prolonged oc 
elusion of the aorta abo%e the renal arteries maj lead to a ternporarj post 
operatne suppression of renal fnnction associated luth transient hjpertension 
Though Crafoord* reported no CMdcnec of renal damage njth his technique of 
(lamping the aorts he did rejiort one case in which the aorta was clamped for 
twent) fi\e minutes which showed a rather quantity of urobilin in the 



urine postoperatneh lie inten'rrl^ a-. i bign of jmpured Inor function 
due to (he /engfhj artinal imwia Because of thise eomplieitions it ms felt 
wisfst to a\oid the use of the lortic clampM The clamp described by Potts 
<?rmth and Oibsou” for direct «orU imlmonan arters anastomasis seemed 
iileallv smted to onr pnrposo lor il roorplrlelr onludro the circulation Ihrousli 
the ducttis Iron. it> nonic end and don not impede tree oort.c don 

, [or the control of the components of the slmnt ».> set up nin.l, 

'.1 of Ini nencirdiotomi nilh disitnl pressure on the left piilmonari 
'°r“.'r,;I.d (I.) a P 0 «s ^m,.h rl ,mp on the aorta I ae.s.ou of the lip.mentum 
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arteno-iiim was performed iti fmir do;!s On the basis of this e^penoncc a 
modification of the Potts Smith cl imp wns eonstnicted which has been success 
full} used in a clinical case 

EXCISION OF TIIF llOlMENTljil IRTTBIOSLM IN TIIL EXPERIMENT \L \MM \L 

Throii}.h a left fourth inttrspacc incision the chest w is opened and the 
mediastinal pleura incised posterior to the aa^us nene The vagus iiid re 
current lamigeal neries wore freed and a nihlier hand placed around tium 
for retraction The aorta was molnlirod close to the origin of the left suhclaMan 
arten both anteriorh and postcnorla and was surrounded with a rubber tube 
The aorta below the lignmentum artenosum avas then surrounded b\ mother 
rubber tube The space between the aorta ami pulmonara artera was opened uj) 
be blunt dissection with a curacd hemostat The pericardium avas then openid 
pcistcnor to the phrenic ncrac The Ut.atwent«m arteriosiim was freed hi follow 
mg the line of cleaiage of the recurrent larvngeal nem A suture was then 



lS>et» clin c fw ntctu loTj ol CVi^ origin 

arteriosus. 




passwl alxuit the li-iiiuntiiin artenosum iiid included portions of the w til of tlie 
pulnionart artcri Vt all tunes gooel eontrul «C the blood flow in the pulmonars 
end of the cluetiis arteriosus could he had b\ eligital pressure on the left 
pulmoinr} artcri through the prrieardiutuma incision \\ ith the use of the 
previoush jihccd rubber tubes for traction the Potts "^inith clamp w is placed 
svTound the aorta so as to isolate the aortic orir.iii of the ductus when the 
clamp was closed ({•!„ ll The luuiire on the piilmonan end of the Iva 
m^eiitum artenosum was tied The lunmcnium artenosum was then dujdcd and 
the aortic iHirtion of the li„ inicntum with a small portion of aortic wall excised 
The aorta w is rotitial outw ird and the opening in the aorta closed with a 
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longitudinal lunmn^ stitch The clamp w w then rtlcised The pencnrdiotomv 
incision was partiallv closed with two inteixuptccl cotton sutures The chest 
W1S then closed in lajcrs 

Ceitain ilifficiilties were noted in the me o£ the Potts Smitli clamp Be 
cause of the straight handle it was sometimes difficult to place the clamp without 
exeessne triction on the aorta hsen though we had access to clamps of several 
different sizes, there was usualij a diserepancs hetween the diameter of the 
clamp and that of the noifa Best results were ohtainecl with a clamp slightly 
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The patient was a 40}earoM noman with patent ductus artenO'us Under curare, 
nitrous oxide, and oSTgen anesthesia the chest was entered tlirougli a posterior inci'ion 
The aorta naa found to be brcatlj dilated at the origin of tlie ductus, being at lea t half 
again as large as it was jiist abote or joat below this point The ductus came off npproxi 
niite\y ” cm \ie\cw t\K! origin ol the left soliclaiinii irtetj and was appioxirautelx the «an\e 
sue as the subclavian arten The pulmonary artery was dilated and a pronounced thrill 
could be felt, especially toward the medial aide The pem irdium was mci ed for a distance 
of 6 cm The aorta was eneir<.)e>l bj a segment of rubber tubing below the ductus an 1 
another ]u t above the origin of the left snbelxnan arterr Bt means of traction on tlie«e 
two rubber tuVv' the aorta "as mi e>l Irtaii al« bed anl its po terww urfave carefully fte«Kl 
Bv mpaiis of sharp di eition the space Just abore the ductus was earcfulli openel i> thit 
it was pQs ible to appli the spe<i«l aorta clamp (see Fig 3) The clamp wa« then «irewM 
down to the point where it obliterated the thrill anl wa left in place for five minutes while 
lenous pres ure readings were taken The pulse flowed from 80 down to 60, but the venous 
pres urg dil not »i«e k braided »ilk licature was pa etl above the ditctu being kejt an 
tenor to the recurrent larvngeal nerve but no effort "as made to di« ect the loo e fi ue 
from about the pulmonary end of the ductus After the clamp was s-rewed down the 
ligature was tied as close a po siKK to the pulmonarr orterv The ductus arteno us was ilitu 
divided with a knife do e to the norla The pulmonary end of the duUo* di tal to the liga 
lure Was elo ed wuh a continuous over and over litch The aorta wns then rotated cutivarl 
and the opening in the aorta cloee<l with n longitulinal eontinuous over and over titcL of 
00000 Deknatcl Suture second running euiure was then lUserted On removal of the 
riamp onlr minimal blcwliog occurred anl there wa» only a slight indeBtatton of the aorta 
■n this region The opening m the [erirardium was cio ed with interrupted stilche of No 
40 cotton, the parietal pleura o\er the aorta being sutured in a similar manner The ihest 
was eloped hi laverf The patient rocovetel completely 

pt^ct-'slON 

At the tuin ot tlic century Matas*’ stressed the importancD of prophxhctic 
Itemostaiw m aiiproicluitw ait arteriovenous fistuH 'Ihis prophvhetic homo 
^Itsia ts particularly iinportaiit iii the older nge h.roup ot patients with patent 
ductus arteriosus m whom the ductus is friable and m those in whom there is 
on iiiflammatorv cndirtcritis The mudifitd I’otts Smith chmp permits com 
pletc control of the aortic iml of the ductus aittnosus without interfering '\ith 
frtv aortic blood flow Through the pcri<artliotomv incision the left piilmomrv 
artirv md the puliiioiurv end of tht diietitt are controlled This pcricinhot 
omv incision also facilitates cNposim of the ductus ** * 

In a patient with infection in whom Crnfoord'* had divided and suttired 
*he ductus s fiatul i {ornud IntYnen the norta and pulmon irv artery and he 
t>uggested th it escisioii of the disused walls of the aorta and piiliiiotnrv 
nrterv would prevent this mishnp With the technique here described it is 
possible to e\cisc the intent diietHs with n portion of the wall of the aorts and 
IHilmomrv arterv 

Shapiro ' Crafoord • and M aiigeiisteeii have all reported cases of three t 
ttrlinovenous fisuli between the aorta ant! imlmomrv arterv The present 
‘ccluiKini lends itself adnunbh to the sur^ital repair of this tvpe eif defect 
si.MUaR\ 

\ method of prophylaetic hemostasis i» the surgery of patent dimtiis 
arteriosus by tbe use eif n modified Potts Smith clamp is described 
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PRL\ EVTION OF A ENOUS THROMBOSIS AND PULAI()\ARY 
EMBOLISM B\ l.LFCTRICAL STIMULAnON OF LEO 
MUSCLES 

y h Ticn\ MD Ci*F\TL\M) Ohio 

(From the Dfjortmfnt of '^urgerg le^rte rnnerDtig ^(hnol of UtiUcini an I 

Ih^ ’iurgual ‘.fJ’iice of Cnh rrlrraHs idmattlratHm IIotjHlal) 

W ILLIAM IIAR\l-\, in 162S,' first nottd tliat nni«!Ciilar action mis ini 
portant in rtturniii" blood from the extrimities to the heart In Ins Mords 
‘Blocxl casil\ conccntntis tOM ml the interior is drops of irater spilled on i 
table tend to run toRothtr from sweh slntht emses as told fenr or horror It 
also tends to mo\t from the tiin xiins to the niterniedtate branches snd then to 
the larger \eins beeaiisc of the motcnunls of tiu extieinities and the compression 
of tht muscles The iniportane* of tmistiilar action dunng and immcdiiteh 
after opention prompted this work 

Pre\entati\c meisures bi\c mirkcdh intnised tin scope 'incl ssfott of 
surgical procedures in recent vtirs Must prophxlactic measures base to do 
Mtth preparnijr pitionts for opention or asoiding complications of tlu imintdi ito 
postoperattt e slite and the peesciilion of pulmomn embolism is Mithin the 
latter eategori The pov.ilniit% of lout contmmd disabilities md of rtmotc 
iffects Mhieh nre sometimes more enpplm*^ than the disease or condition priscnt 
before opention should perlm)*s rtecuc more itUntion The p^c^ontlon of 
thrombosis not ntccss.irih tceompimcd b\ «ini>olism is i problem of m unitndc 
ReneMcd interest in imlmomn embolism uid imsitisfactors results m the 
treatment of mhcosc noiiis ind olbir ooncestise diseises of the loMir c\ 
tremities are two futors in pointing up the luccssits for turther iiuestigilioii 
The subject of the litc seipuhc of tliromliosis of the kj. \eins Ins bem rclHit 
edii discussed In lolm Homans* who als<» commented on the rhanc.es in such 
problems Mith recent mcthoels ot therapx These hte re-suIts often present much 
difflrulte in treatment p'rmiiicnt celema ind funetinnl difficulties nt a minor 
decree being I en common Iiiditidutls with ukcntion pain and sMclhn„ of 
the lower extremities ( in often be helped In proper treatment but eonipicteh 
salisfaeton solution of tlie pnibUm em come onl\ be preeention ot the ori„iit il 
thromliosis 

V few eears a^o lienm operHions Mere oceasmii die c irriid out to remoee 
imlxili from the pulnuiii ire etsscN Ikeenth preKlnetiun ot a bitter nutrition il 
state adjustment of ee itcr s.dl ind protein Iralanee and the frit u c of blood 
and plasma haee nil assisteil in nduetiun of postoperatiee eeiious thrunibosis 
This has been jirobible due to the iiiaiiitenanee of better circulation durin„ 
epcntion and after, and the earlier return to normal reactions arcompanitd be 
nioecmcnts 1 nrlj nrabulation is ixissible in more cases todae because 

Surt ry‘**e'«t’<.'riinVAlnln?'' ««*!'' t M< liotl DirM-lor IVivirtm.»nl of Mo.1lcln<- an I 
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(troM llif nrfutrtmtnt of ‘^urgfry If r^ltrn tnrrtf rnittrtilg ^ihool of n»<J 
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W ILLIAM H\R^F^ in 162s' fir-t n«U<I tint inustiilar ^ctloIl mis ini 
portniit in returning 1)1 o<hI Irom lli<* txtrcmilus to the heirt In In'! Mordi 
‘Blooil CTsih con«ntritcs tow ml the tnttnor ns diops of witei spilled on o 
table tend to run toj.cthcr trom such slight ruists .is cold Icir oi liorror It 
iLo tuids to moM from the tinv \cms to the mtonncdialc branches itid then to 
the lari^er \cins beeuisc of the movomiiits of the c'ctromitics and the coniprtssion 
of the muscles ’ The mtiwirtanic of muscular netioii clunng oinl immcdiiteh 
after opcntion prompted this work 

I*rc^cntatl^t mcisures lm\o nmilulh inennscd the scope and sifets of 
^UTRu il procedures in rtcent xors Most prvplnhctie measures hise to do 
Mith preparing p itients for operation or ixoidmt. complications of the imnudiatt 
postopcmtKC state and the prevention ot pulmoinrv imlxilisni is witlim the 
latter ti1e,.orv The possibilitv of long eontmmd disabilities and of remote 
cffiets, whieli are sonictimw more eripphiv than the disessc oi condition present 
before opcntion should pcrhajis rctvi'e more itiintioii The luev-ntion ot 
thromhosw not necevsinlv a<compmied b\ einholisiu is i problem of m isnitude 
RciKwed interest in pulmonarv enih(»lisni and tins itisfaetorv ri suits m tl c 
treitmcnt of varicose veins and other congestive diseases of the lower t\ 
treniitics irc two fietors in poiniuu np the ne«essit\ foi further uncstication 
The sulijcet of the Ivtc vefivwlae of tUroiwliosis of the Icj. veins has been repeit 
cdlj discussed In John Homans* who ilso commented on the chinges in such 
prohlcins with recent methtHls of theripv These late results often pnscnt much 
diffieultv in treitmeiit i>ernianent edema and fiinetiunl difficulius of a minor 
degree being vcr> common Individuds with wlcei-Uwm piin ind svvelUn^ of 
the lower extremities ein olleii lie htli*cd bv proper tmtment, but complcteh 
s-itisfiftorv solution of the problem em come unh Im /ueuntion yf tht 0111 , 1111 } 
thrombosis 

\. few vears a^o hereue operation'* were occasion \1K carneil out to icmove 
enilioli from the pulmon irv vessels Keceiitiv prudiution of i bettor nutrition il 
state adjustment of wiiter salt and protein halante iiul the free u e of blood 
and plisma have all assisted in reduction of postoper itne venous thrombosis 
This has been probiblv due to the niaiivtenanee of Ktter eirevilatiou during 
operation and after and the earlier return to iiornml re ictjons accompanied In 
movements I arlv ambulation is i>ossible in more cases todav because 
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PRLMNTION OF Mi\OUS TIIIiOMBOSIS AM) PULAlONAR\ 
LMBOLISM B\ LLF CTRIOAIj STIMtLATION Ot LLG 
MUSCBliS 


V L Tich\ ^ri> CLf\FLAND, Omo 

(Iron ihf of Xt rttfru Frurif L outruty fihrol of ilt licmt oihI 

Ihf 5urr/i><|{ of Cntr I titrani idminuttatifm EotiHlal) 

W ILLI V'M II\R\IA, m 1 G 2 }>‘ first nottd that nuiscnlar action ^^^s ini 
pQrtant m tctuminti W(wh\ from tUi fNtnnnttfcj to the heart lu hi'< words 
Blood easih ponccntrites towawl iht interior is drops of water spilled on a 
table tend to run to'.ctlier from such slichl eiiisis is cold ti ir or honor It 
aUo tends to moae from tlie tun mm to the intermediate branches and tlwn to 
the larger \eins beeuise of the moaements of the extnnnties and the compression 
of the muscle^ The importanet of nmseuhr aition <lunnt» and imncdiatela 
dfter operation prompted this work 

Preaentatne measures hni nnrkidh mcnased the scope and wfet' of 
surgieal procedures in riotnt \<irs Mom proplnlattic measures liaie to do 
with prepanns patients for oi>er ition or aioiding lomplications of the immedi itc 
postoperatite stite and the prcmitioii of pnlmonan embolism ts within the 
latter eatejora 'Ilit possihilitx of long tontimicd disabilities and of retnolt 
effects which are sometimes mon enpplin^ than the di‘^asc or condition present 
before opciotion should inrhaps rctem more ittentiun The preiontion ot 
thiombosis Hot nccess.irih neonipimeel b' tinliohsm is a problem ot m igiiitudo 
Reneiuil interest in pnlmmiaiw embolism and unsatistaeton results in the 
treatment of eaneose \eitis ind otliir eongesinc diseases ol the lowei e\ 
tremitics are two fictors m pomtiiin up the iieeosMls for furthei ineestication 
The subject of the late sc<juel le of throralH) is ot the leg seius has been tejw at 
edh diseussed In Tohn Homans* who ilso eonunented on the clianscs m such 
problems with reiiiit melluKls ot thcrapi Tlicse. late n suits otten present mu< It 
diffieulte m treatment pirnniicnt celema and tunctuiial ilifRculties of a niinoi 
degree beinc 1 ere common Indiiiduils with uberitmn pain and swillin-, of 
the lower c\trtniitics can otten Ik* hdpeil In projicr triatnunt but comp]ptcl\ 
salisfjdon solution ot tin probltni cm come onU b\ prevention of the orum il 
thromlKisis 

t few Mars a^o heron opintmns were occasion illv carried out to n. mint 
imlioli from the pnliiionan vessels lieccntK prodiution of a better nutritional 
stale adjustment of w itir vi|| im| protein balance and the free u c ol bloocl 
and plasma have nil assistpil m nelurtion of |»ostoperati\ e venoiN thromhosis 
This has been prohiblv <bi«. to the tniiiiteiianee of better emulation thinng 
operation and after and tlu cirlier ntiirti to normal reactions actompanieel In 
nmsek movements larK ambulation is possible m more cases todav because 
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of such measures, ami its use perhaps reduces the incidence of thrombosis and 
the spread of ineipiciit thrombi Ilowestr, earh ambulation does not mean 
immediate walkin? and sometimes it cannot be implemented within dajs or 
eien iiceJvs 

The sources of piilmonaij emboli are generalh eonioded to be in the lower 
extremities in over 90 per <ent of all cases if one excludes from consideration 
those of purelj- cardiac origin The writings of Hunter and his associates* 
eo\tr the subject exetllcntlj in this respect and again emphasize earlier findings 
that \ enous thromlioais in the feel and legs is much more common than gtnerallj 
known 


\ aiious projiln lactic incisures base betii used recent Is with benefit Ochs 
ner and DcBakcj,* among other measures earn out wrapping of the lower ex 
tremitips with elastic hindar.es These must he applied with care to aioid harm 
fill constrictions and arc probabU cspecialh useful when patients hate sizable 
saneositics The Trendelenhiirg position is useful in presenting pooling of 
blood but mas not be advisable in some trpes of cases Elevation of the lower 
extremities alone mov bad to peine pooling and we know that sometimes 
lhromlo.ais hegins in the prosfatie and other pelvic reins Allen and his as 
sociates* eonsitle” ndef|inte measures of such importance that thev advocate 
ligation of femoral veins as a prophvjactic measure jn selected cases This docs 
avoid long and doadh thrombi from the thighs and legs and mav, bj forced 
utilization of pelvic ana-stoniotic channels cause speeding up of flow through 
pelvic veins with resulting lienefit However wv have felt that a defective 
venous cireulation is tiiiis produeid with the jiosMbihtj of deleterious late 
effects The propJn Jectic me of aiitn oaguJants* ■' iiiidoHbtedJv reduces tbrom 
bnsia hut introducis tlie hazard-s of hemorrhage if used in adequate dosage If 
anticoagulant Ust IS ddfl>ed some degree ol thrombosis maj occur If formation 
of incipient thrombi were to he avoidid mticoagulants would bo nccessarj 
during operation vihieh is obviotislj impreetical as a general rule Earl> active 
motion IS desirable iind uiiiversalh oreepteil but methods reqiiinng active eo 
operation on the part of the patient cannot be instituted earlj enough for com 
plete protection espceiallj in the presence oi serious iltnes-s or after extensive 
operations In the treatment of patients in whom thrombosis has aircailv taken 
place wc have used the nnticoignlant method with satisfaction thus far 

During opcrition and for some lime after the patient s leg ninseJts are 


paraljzed bj general or spinal anesthesia and the blood pressure is oftm 
lowered In extreme easts tht circulation maj !x? markedlj slowed After 
operation the verj sick patient moves his musclft, little for a daj or even several 
davs and during this time the legs and feet aie sometimes immobilized with 
finn bed covenn^ This is also too frcgucnllv true of the verv ill medical pa 
tient with canine or other diseases** During this time the patients legs 
tiress unon a firm operating table or mattress and can often !« seen to assume 
i lnan"Uhr raws ncHo" ™ nndemoun.M indnidnnh mtli soft 

Unjtr lkr« oondmon. not only an- the ...n, con,pre*rf but trauma 
ra aelim" UP idnl oondiHout for thiombosn One need onlr to obsenc a 
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patient operated upon under locU 'incsthesn, using light sedation, to realize 
that the legs soon heconie ser\ uncomfortable Heit^ sedation po'-toperatiieh 
^le^pe^ltc illness or pnm cKculu-re are the onh things that prcient patients 
froin moling about consideribli and cliinging position to aioid such trautni 
and the aceonipaujing pain The trauma mas be direct to all the tissues, in 
eluding the icins md iggruitcd bi interference iiith circulation m capillaries 
lemiles, and \eins It is pcitment that onh roreh are the anterior leg leins 
the seat of the origin il thromliosis Ijikewtsi forearm and arm lems are &el 
dom the scat of thrombi leading to embolism, earept in cases of obstnictne 
lesions That trauma alone docs not lead to mav>ne clot formation is indicated 
b\ the relatne freedom from this complication m arm veins used for mtraienous 
medication Here despite puncture and at times irritating solutions eien lead 
ing to inflammation ma.ssi\c thromlioMs is rehtuelv infrcuuent 1 hiis it seems 
that a Combination of trauma and stasis ts necessars for the formation of 
thrombi and their growth A clot uliieh is present onlv m the leg veins mas 
remain trapped there b\ the numerous branches md connections betvrccn the 
reins but when it extends into the popliteil and femoral rems, it can be broken 
loose easilj bj bending of the knee and the squeezing action of the muscles The 
more conipreheasiic discussions and studies of etiologr br Karsner,’* Hunter 
and his associate's* hrjkholm** bmith and Allen” 0 Neill’* and others 
generoIU support the need for earlj proph>la\is 

In Men of these fact'- it was tell that the method* m usc while remarkahlj 
lowering mortaliti and perhaps morbidm were still inadeipiate chiefij because 
prerentatire measures wtre not instituted soon enough It seemed that a stim 
uUtion of the blood flow immidnteh alter operation and eren during prolonged 
operations would reduce tlic incidcmc of leg sossU thrombosis A method not 
rcquiriug cooperation of tlie patient was needed and it seemed that electrical 
stimulation could produce the desired result It could be applied with no m 
conicniente to the patient could be us*.d intermittent]! and eien during anes 
Ihesia or shep \ccotdin„h I sin Dr H T 7ankel of the Department of 
Physical 'Medicine Rclnbiiitatioii who suggested that a sinusoidal f\7)e of 
current would gne n gowl reaction without undue disturbance of the patient 
V stimulus giicn to the calf muvlcs thirtc times a minute for one half hour 
With one half hour rest period and contiiuied for at least tnenti four lioun 
was decided upon and we have had no reason to change this during the course 
of the cvpcrimcnt siiwe carh in lanuaia 1947 In a few instances treatment 
has lx on prolonged for two da%\ Some patients had a short massage of the leg 
muscles while still on the operating table and this should be done to all Ac 
attempt was mule to delermine unusual dotting tendencies before or aftei 
operation though this factor is of imi>ortance as shown b\ the work of di 
Takats* Some patienl-i would probabh hacc profited bi a continuation ol 
modified trcitment with muscle stimulation earned out four or fiie times a das 
Stimulation snfluient to contract the calf muscles so as to mo\e the foot slmhth 
was the objectuc ami thigh muscle stimulation was not attempted during tlm 
studj ” 
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BESULTS 

In order to obtiin directlv companble statistics tlas method should be 
earned on to include about 20 000 patients one half treated and one half un 
treated, but this Mould olmouKlj prolong the experiment too greatly before 
rendering a repoit, if good major cases were chosen The results after treating 
over 800 ai-e encouraging despite the fact that tlie machines were never used 
moie than two dsjs postoperatueh, and no other unusual nursing or medical 
caie ivas given 

There w as no complaint on the part of the patients except for occasional 
slight burning sensations which could usually he elimimted hj readjustment 
of the electrodes and current On two known occasions however, the current 
was apparentlj too intense and caused subsequent tenderness This is of special 
importance m patients with insufficient arterial circulation such as those with 
arteriQscIeiosi'i obbtenns Here espcciallv when narcotics are used close 
supervision of the technicians is neccssarj No other deleterious side effects 
were noted The contractions of the call muscles generallv caused slight foot 
movements, but these did not interfere with sleep Some pitients voluntecied 
the inJormition th it it g ive them the sensation of having taken a walk, and we 
fed that tlie mild exercise provided is benefieni 

During the first three months th« apparatus was used mostly on patients 
who had hemiorrhnphj exciiioii of pilonidal sinus, anal fistulectomv, and even 
hemorrhoidectomv For the last fifteen months most of the extensive eases on 
the general surgical service have l>een treated choice being based on the extent 
and seriousness of the operation whenever possible A large proportion of the 
patients was m the older age group Patients vnth venous libation of aiij type 
were not included m the statistical table for obvious reasons Tho»e with 
hemorrhoidectomies md similar piocedures treated in the last six months vvere 
not included because it was felt that su* li minor procedures arc less likclj to 
produce leg thrombosis and therefore would weigh the results too favotablj 
The six cases of venous IhiomlKnis oocurrm^, despite tins treatment are 
vvorthj of some discussion 

eVSE REIORTS 


CvSE 1 — This eOvesrolJ ima tad benuplegu five years previou iv with Juvrked re 
siduals lie was admitted with marked aaenn-i ■.eakae^ and loss of appetite and wa 
found to hive a carcinoma of the cream anl a ceailinf; eoljn lollowing multiple trana 
fusions lie had a right colectomy «ith Iran Terse ileocoloatoinj The leg mus. lea were stimu 
Iftteil for tiro days One week later be waa allowed up and eviscerated requiring secondary 
closure aid was again, treated by trg atinnilatioii for one day Tliree diya later he had 
bilateral bron hopnemnonia Eighteen days after the original operation and eleven days 
after secondary closure he developed a soperlkial (saphenous rein) acute thrimbopldebilix 
wluch gradually involvel the greit nphenons system to the groin with po sible deep es 
tension of some degree It subsided without ineideat on anticoagulant therapy which was 
ta ? eeten dava Five davs after dMeontiamag Dieuniarol he showel evidence of 

n—Bioba IS P* OTi «d bi»i „n. i* ..a 

t,™ TO -0 jn ..." "aragl w>. ^ ..d SgiOO „ 

or Hood ini 0 ITO or d.. u.oe' n™ ™ -'‘8“ “ —"■■s -r log 

n.=E »— Tlis 52 year-old man had Lad tmaaiy bladder symptoms emca 1913 There was 
a dia^ios^' by b.opsv of traus.t.onal cvreMona » 3!M5 In January 39ie, le bad x ray 
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therapr and in lebruarj, 1^47, lie nn pven ft wond cout C logitlier witli radium treatment 
He finally became «e\ereh eon tipnted and ft*’ admitleil la Julj, 1947 Examination sliowei 
miurfttion of the abdominal nail and grome, and akin changes due to irradnliOD "ere preient 
V large ma a waa palpable throuch the rectum chiefly oa the left side On ^uguat 5, a 
transrerse cologtomv "as done becau-H: of partial oJisfruetioo and leg iiiuecles Were stimu 
lated for tiientj four hour* Tbere waa phlebitM with thrombosis of the arm leina during the 
unmedidte po toperalire coiirai, but none in the leg On \ugust -5 Iwenta da>s after 
co!o«toni 5 throrobophlebilis "as first funnd affeiting the aaphenmig veins Later tlie calf 
veins were involved Recover} from the Ihromobphlebitis "as uneventful but the patient 
sub equenllv died with broncliopncuroonia 

Case 3— Exploration vva done on an ellerlj man iiod he was found to have an in 
operable carcinoma of the tomach lentoneal implants "cre found in the pelvis though 
"ithout an) large ma « He was treated with leg timulatioa for oulv one daj and it was 
not started until three hours after operation Thero was postoperative gastric dilatation 
and vIjus and the fourth dav alter operation there waa n xap'dly developing thvotnboYhUbuis 
of the entire left lower exiremit) with little di comfort During the nest tivo davs, edema 
involved the »i return and inguinal region* but later «ub«ided He had no specific treatment 
for ttie Ihronibo is except elevation, but tbe swelling sub idM to a con ijerable extent 

In none of these thne case*? did the thrombosis on^inate withm the calf 
terns the usual site of origin of tho silent ttpn of thrombosis or phlebothromVo 
sM In the first it is intcrcstjn? that despite all the patient s troubles thrombo 
SIS did not ocuiir until well slong the eourv. after s bout of pneumonia Perinps 
he needed circuhtorj stimulation durmg the pneumonia more than at otiicr 
times The stcoml wts loslU a ease of terminal eari. The fact that thrombosis 
m tho legs was asoided for so lonj. was rtmarkablc in xicw of the thrombosis 
m tho arms and the i>clvic tumor mass It is felt that the treatment delajed 
leg vein thrombosis, which ocenrred ibnost three weeks after the exploration 
T]ie course iiidKatos that he wns the t'pc with % tendency to thrombosis Onh 
m ( ase 3 did the eompliostion occur soon after op< ration, and here it probnblv 
was pmm iriU pcUic \om thromliosis This man s blood pressure was subiioritnl 
during the first two dnvs mid Ircilmcnt should htxe b^en started sooner md 
prolonged for at leist iiinthcr dij The diagnosis no doubt tended to prccliuk 
'uorous thcrapx 


Ca&i. 4 — Tins imn "a* >2 ycirg oil witb diabetes anl artenosilerotie gangrene of 
tlie left foot nece ifiting a mi I iliigl, amputMion oa O t 8 194 Sfter a good recoverv 
right luml-ir evmpsthcctoiny was done c«n November o On© dav after operation, he com 
[Ijined of some sorcnc s of the right ealf and the foUoniag daj a uperfi lal vein was found 
thrombi »cd Till'! was Ireateil with anttcoagnlants an 1 he Jid not develop anv •‘welling or ex 
ten lon of the proce * The Kg appear* Boriml at preheat 


(.vbV 5 \ man of .j vear with perfovatel pa trie ulcer had tin. perforation Sutured 

under general am llie«n lour davs aftir operation de pile a ooe-dav tre-itment bv leg 
tiniutation he dsvclipe.1 a Ivpi at tl Tomlioplilebitia of the right calf with exten ivn upwarl 
lo the thigh He rrTon leil well t j anlicoagulaiit therapi 


Case G-“Thi* fO vear oil ninQ bal a large 
««me perianal ecrema The heart wm* normal » i 
II00.I pre* ute "a* 14U/11)0 There wa* al 
required con il mile time the Haller irewnln 

utiliio .1 Temiirature on the fourth dav 


gUt direct inguinal hernia. Tlnre "a* 
there was a vstolic murmur and tho 
mdl erajhysema I ,ght inguinal herniorrhapliv 
Cooper n Iiga 
1 calf tenderce a 


, , . • iTwiiieii lu* r anj calf ten<lertie * wai 

ou th. njl , n. ...h tat 
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ileniess v>.th a poiUiTe Romans sign the foUoaing day However temperatnrc returaea to 
normal on the sixth day and remaiBe.1 no thereafter ^o demon traUe sneHiag ecrart-eJ 
The patient hal received forty ei^ht hour trentment tut it was not started for some time 
after return from the operating room 

These last three patients had jnsohemeiit of calf seiiis, though tin. pUehitis 
in Case 4 stas quite superficial In this patient the treatment was probahlv 
too vigorous This was a dsnoCrous tjjic of ease with recent thrombosis of 
arteries of the other leg md an tmpaiied artirial circulation in the leg under 
treatment 

A studj of Table 1 indicates that with the exception of the first two classes 
we have chosen to treat eases of tru/y mayor caliber Among those patients 
with acute appendicitis were some who traveled considerable distances to reach 
tJie liospitaJ A large proportion of the patients mis in the older 3^,6 groups 
as indicated bv the tvjies of operations necessary even in the hernia group 
46 4 per cent of them were over 40 vean. of age Manv of the patients had btcn 
hospitalized elsewhere previouslv To tounterbalonee this the preoperativo 
and postoperative care was of the highest order and intravenous therapy was 
used fulb as requued Operations wer*. performed by a number of surgeons, 
a considerable portion being done by the resident staff 


TYtC OF evsis 
Anwvtal loclii linj, hcmorflimdecicmy 
PiloniJnl *iBU , tS tula perirectal absiess 
Henna inclulieg bilateml femoral and many vitii Cooper 
ligameot type of lepair 
Veairal tienus 

M> cellaneoiu exteasive procMures ineluJmg janr re eetiua 
grafts tumors 

VjpenlectoiDie* chiefly eniefceo y 
Ciiolecystevtomies duct esplorations 

Sljjor g» tm lacluding re^ecCioo gnstroenterostoioy plus 
vatotoBiy 

V/,<w'elia/yeoue fibdounss) iiielizdxng reAriroa of tonor, ot 
plorntion witb colo toniT nb«ve«is 
InteMinal re*ev.lions 
Alsjor llioracic, cliiefly lobecloniies 

VagQtoniiea 

Pvmpatlicctorav dorsal or lumbar 

Thigh imp utations 

— ^ 

' — ■ VV ith ibrODibi sis o |er cent' 

rrobolism 0 


Our files arc not eslensise enou^t to funiish figures for comparison Imt 
based on general evpenenee nilJi operations of like nature pe mipht eonsersa 
tiselv hate espccted an incidencs. o{ tliioiiiliosia of 4 or 5 per cent Despite 
He tael that most of our senons coses stcre treated In stiiniilalion there tvore 
' _tient5 Mho teatisc of lack of opparalns or other considerations mere 
not meluded sfmons these svcrc four patients isho had pnlnionars embolism 
„ of them di init This is pcrtiimnl m Itot Ifiera “as n"‘ om esse of omWisai 
n our treated senes While it should he noted l>en> lh“‘ four of onr sit case. 
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ol throwbosis. were treated with anticoigulmts after the diagnosis was made, 
the CMdence indicates that prcicntion of incipient thrombosis has led to decrease 
111 the extensile tipt of thrombi that cause cmboli‘‘m This is a desiriblc im 
portant corollan to oiir chief aim, which is the reduction of morbiditi fiom 
thrombosis of lower extrimiti luns in general 


W>>CVbslON 

Modifications of this treatment will undouhttdh be made in the future 
and there is no reason win treatment should have been limited to the immediate 
postoperative period other than definite control for purposes of accurate stiidi 
Treatments were gnen under the supcriiston of the phvsiotheraps department 
hj srard attendants It la best when ward surgeons designate specificalh the 
amount of treatment and also make occasional ob‘«riations on the efficaei of 
the stimulation One factor of importance is the beginning of the treatment 
as soon as the patient is returned to the w ird. 

There are no absolute contraindications to use of this therapv but in pa 
tients with impaired arterial circulation caution must be exemsed Possible 
difficulties m conditions such as arteriosclerosis obliterans or Bucr^er’i discisc 
include injurj to muscles by local oierhcalmg or foned exercise beiond the 
fatigue point 

While our senes is not hr,.e* nsults thus fai indicate that one can expect 
a marked drop in the incidence of leg lem thrombo'is bi electncalh stimulating 
the Icq muscles during the time that circulation is impaired, m patients under 
going operation Most important is the fact that this is accomplished with few 
deleterious side effects and with a mininium of expert care The effectiveness 
of such treatment o>dv a lew tmus i dav is still to be determined It 
has the further advantages of imldh exeicisiiu the nmseks regularlv without 
interfering in am wav with other trealineiit and mav thus be useful in general 
medical diseases and in the ircitment of \ ictims of tractures 
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A COMV ARISON OF b\ Ml» miOLYTIC tFFi-iOTS OF PRISOOL* 
ETAMON.f AM) DIBLNA'MINLt IN DOOS MITII RESULTS 
OF ACTUAL Sl’MPVTIIl CTOMY 
F A J[\R70M, MI). 11 J B>-\ri>o\ MD if Hendrik MD, \nd 
Iv S (iRlMsON Ml) Dt’KIUM, N C 

(From the Ihiartmmlt of ''urgery firui iUdxnoe Uule Ln\\er\xty S<AooI of iltih tnr) 

P OSSIBLI- cluneal n''C fur sMninthoh tic dnu>> has been i>,t iblisheil b\ 
surgerj Remov il of iii>|>cr dorsal or lumbar jiortions of the sMnpathcUc 
nervous s\slcm aids treatment of certain piticnts with penpheral \aseiilar <1is 
ease* S\minthetic dcner\ ition of the iplaiHlinic area lower trunk and occa 
sionalh ler> (Smithwick ) or deneiaation of most oi ill of the bod\ itieludinc 
thoracic as well as vjilanelnnc M'^ral ireis and henl arms md upper ttvuih 
together with part or ill of tlu lower trunk ami ICcTs* has aided tnatment of 
mam patients with IiapcrtcnMon 

Potential usi for s\ mj) ithoh Ik drills as iids to diatnosib or pio^nosis also 
has been vstabliahed bs surgKal methoils Temporars block of lumbar or uppci 
donail scminthetic ^an^lia b\ injection of a local anesthetic intl block of pro 
pansflioiiie fibers to the lcj.s with spinal anesthetic base been recommended as 
methods of determintnj, indicitions lor simpathccfoins in patients witli penph 
eral \aseuhr disc iso Mso Uiji spinal anesUicsia has been sug^oited as a 
method of ditcrminin^ ulvisilnhli of svinpathectomx for In pertcnsion 

Fithcr local block oi Hptiial imsthcsia ina\ produce c]nn.,es of circulation 
emulating immidiatc results ol svmpathcitonn but mai fail to predict lasting 
results, of obronic dincrc itnui whwh would lie effected b} operation Immediate 
changes in ciniil ition mi-,ht 1 h cstimatid In dnus capable ol duplicating effects 
of sMiipatlicctomc \lso effects of cliionie dcnereation and results of actual 
sempathcctome mi_]it be intdirted In use ol such druss if therapeutic effects 
could be niaint until dunn.. tn itmint listing several dais or loncer Finallj 
a safe svinpalluihlu dru„ effitti'e ilurin.. coutiiuioiis tnatmuit mi„ht replace 
sjmpathcctomv in ttrlun patients or iid m the treatment of others in whom 
operation is conlriunlu ilid 

Most of 111 * 111 w It d» v« lti])ed SI mp ilhitie Working drii_s an first adronoh tic 
snidl doses blmkiiv ibi blooil pisssnn obi itui^ aition of tinnephnne In one 
ficldof silicon pirtiiuhirh thiswmililU nn|>ortaut Diagnosis of plicoUiroiiui 
evtomi or p ira^an„1ionn is often umenaiii When diagnosis is confirmid In 
exploralioi) nmo\ il of the tumor is nssociatcil with risk of shofk from cpincph 
rino intoxieation Prooperatne preparation b\ an idronoUtu drug mijit aid 
dngnosis and pnssibh treatincnl of these tumors 
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Adrenoljtic and ^'rapatlioUtic drugs havt been known for inan\ jears 
and ^lan^ new preparations hji\e lioen and sre being dtvelope<l Amonj, the 
earlier drugs orgotoxme the Foiimeau compound F 933, • and johimbine ore 
desenbed as primarilj and prcdommind} ailrenolj fie Ergotamine tartrate and 
P S'O are ssid to be predommantlj svmpslbohtic Investigation of these com 
pounds ga\c promising evpeninental results but tusiialU toMCitj or undesirable 
side effects discouraged use clmteall} 

Three new druss base currcntlj received clinical trial and have been judged 
reisonablj Rife These arc 1‘risco! (2 Cciizj! 4 'i Imidazoline hvdrochlQrulc), 
I tamon (tetraethjlammoniiim chloride or bromide) and Dibenamine (dibenzvl 
beta chJoroefhjI amine hrdroclilorule) Literature descnbnig special properties 
of these drugs has licen rev lewed b\ Ahlquist and associates * \cheson and 'Moc ’ 
and Dickerson and Goodman* rcspcctnelj as well as bv minv others There 
fore onlj a brief summarj of currenlh ocetpted properties will be presented 
In 1939 blood pressure deprtssing action of Pnseo! was described bj Hart 
mann and Islcr' Meier and MiieUer* noted dilatation of vessels of mucoj and 
skin Halt • using the Jstnrlmg heart lung preparation found damaging doses 
of Pfjscol are 100 times greater than (hose used to reduce blood pressure Prucol 
ovidenth stimuhtes cardiac output and produces vasodilatation of coronnr) 
vessels Adrcnohtic action was noted bj Meier and Mueller* and was clarified 
bv "Vrever” and Chess and Yonkinan " Cholinergic action on ileum of dogs was 
described bj ‘ionkman, llavs Cameron PiUett and Hansen*’ \hlqiiist and 
\\ ootlburj ” observed that Priseol inhibits prevsor and constrictor effects of 
sympathomimetic drugs but has little effect on depressor and dilator actions 
Vhlquist IIiii},in8 and Uoodburv ** reported that Priscol has complet pharma 
cologic actions which var\ in different siwcus For example, the drug produces 
sympathomimetic and adrenolvtic as well asoeclvlcholinc like efficts 

Blocking action of Priseol appareiitlv occurs at end orgins of the adrcuerj.ic 
components of the sjmpathi tie nervous sv stem Cvidentlj onJv eseitatorv path 
vvajb are blocked and the mhibilorv patliwovs remaining arc relativelj unaf 
fected Priscol is effective when giv«n orallj intramuscularlj, or mtravetionslj 
The literature describing clinical use of Piiscol for patients with peripheral 
vascular discise and hjpertension has been reviewed m a sepsMte report * 

Properties and site of action of letricthvlammonium chloride or bromuk 
hue been studied extensiveh bv Acheson Moc and their associates* Rcrr) 
Csmpbcll Ljons Moe ind Antler'* and manj ofhirs \chcson snd iloc* demon 
strated that the tetraethvlammonmin ion exerts its effect bv blocking cffirtiit 
psthwavs in nutunomic giiigln Acheson and 1 ereira" suggested that acticm 
within the gin„lion is similar to the ganglionic blocking action of curare Tlx 
tetrsethylammonium ion does n«t block pressor scdoii of cpificphnne It fs 
effective when given intramiiscularlj or intravenouslv but not when given orallv 
Properties of Dibenamine hive been reported chietlv bv Nickerson and 
Goodman • Thev demonstratid thit it is an effective ailrcnohtic and svmpa 
tholvtic agiiit -Mode ?nd site of sction are thought to be Riiiiilar to that of 
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Pmcol, that is block of eiul icceplors of the ssinpathetic nenoiis s\stem It is 
of iTitoTost thit effects of this elrvig mss persist t^entj four hours or longer 
Recent reports of climcsl trial Iiisc confirmeil these properties but base indicatcJ 
possible (o\ic eftects in the central ncrxoiis sisteni eien uith relatnclj simll 
dosage ” Dibenaiuiuc ususllj has lioen {,i\en intrascnoiislj since necrosis results 
with other parenteral routes anil it maj not be well tolerated bi mouth Be 
cause of desiKihilitj of dc'clopuig simpsthoh tic and/or adrenoljtic agents for 
possible clinical use, tins cxtHrimonlal studs of drug effects was undertaken in 
(logs \ comparison of the effects of each of the three new dnigs was desired 
Espenments wen designed to test reflexes known to be abolished in dogs ba total 
snnpathectomi or ba lumbar ganghonectoma 

Complete sampathcctoma in dc^ abolishes the carotid smus pressor reflex 
elevation of blood pressure with stimulation of the central end of tliaided aae,ns 
nerves and the pressor response to anoxia' '• It aUo leavers mean sastolic 
blood pressure to values around $0 to lOO mm Hg Tomplete s' mpathectomj 
neither abolishes nor increases pressor responses to epinephrine Lumbar sa mpa 
thectoma abolishes actiae reflex changes of peripheral resistance is judged In 
the Noli three wa\ cannula methods** 

Experiments were therefore tU signed to compare effects of Priscol Etamon 
and Dibenamine aaith these effects of sampathectoma In addition, espenments 
were designed to teat action of epnaephnuc and other drugs Pralinainara sla 
stracts haae been presented *’ ** *’ * 


MFTIIOO 

Ilealthj dos»s weighiiu 10 to 17 kilogrims were used in all experiments 
Each was anostlictizcd usini, cldonlose o 1 (im p(r kilogram administered intra 
ainousl> The trachea was isolatcil through a mtdhne incision m the neck and 
a cannula inserted Carotid artents on each side were identified Vagus neraes 
Were dissected free and di'idcd Next a unihteral lumbar simpathcctoms was 
performed through a mulUiie transahdommal approach The femoral artcr\ of 
each leg was exposed and dnidcd one inch below the inguinal ligament S'stemie 
arterial blood pressure was rcconkd using a mertuix manometer attached to a 
cannula in the proximal end of the diaidcd arteix of the nons\ mpathectomizcd 
cxtrcmita ^kreun manometers sserc alvi atlaeked to cannulas m the dwtal 
end-, of each ot tin di'ukd femoral arteries to vield an indirect measurement of 
peripheral resistance as described b\ Nolf kespiratoix aetniti was recorded 
In means of a pneumograph eonneete«l with a tambour All measurements were 
recorded eontinuoush usin„ a ksmograph Hemostasis was carefully maintainetl 
throughout each experiment 


Since a comparati'c assa\ of action of the three drugs was desired a senes 
of tests of WMiTOotor reflexes and nsponse^ to epinephrine was planned and 
exeeutul during each experiment lour or more experiments were conducted 
with eich drag using a fnshU pnparetl animal each tunc and repeatiim a 
series of tests spiral tinus in eaekan.mal Tests includul bilateral occlusion of 
the common carotid arteries ustn^ ImUdo^ arterial clamps and maintaining, 

sion 01,0 minute intraienous injection of 003 mg of epinephrine st.mula",! "f 
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proximil 6ecnicnts of a dnided xaRUs liy a fandic current and anoxia or 
aspJjj \n Other tests oecastonaJIj cmplovcd were stimulation of the distal end 
of the rj!,ht sajiiis nerte and administration of pituitrm or prostigmme During 
eaeli test clian„es of pulse, sxstcmic blood pressurt, penpjicisl femoral blood 
pressure, and respiration were noted 

This series of tests w is performed before and after administration of each 
of the three drugs Triscol I tamon or Dibeiiamme werL guen in varying 
doses "Whoii a small dose was used initislh, pro„rcssiieh larger doses were 

injected and eaeli was followeil by repelilioii of tests J ai^e or ronsisfenth effec 
tuc doses were ndministewd bj the end of each cxjunment 

EXTERIJIFSTSI, BFSl.'LTs 
Pnscol 

/'ressiire oiuf Puhe — I'nsool m amounts varsin^ from 00> to 7 mg 
per kilogram wns gisen intrssenoasls as an initial dose iii su animals ^o 
tbau„e of blood pressuru w as produced b\ 0 05 mg per kilogram in out animal 


a Pise from. IbO to 230 Blooil pressuie remained eletalid S to IG minutes Ihe 
sixth dog given 7 mg per Kdogrnm responded with a temporary elevation fol 
lowed bj a gradiid decline (Fig 1) (ftor intervals of approrimatelv one half 
hour five of these dogs were agsm t,iven Dnscol intravcnouslj Subsequent in 
jeetions varied in numlicr from fhne to nine individual doses varied in amounts 
from 0 37 to 9 0 mg per kilogram, and total dose v aned from G 4 to 35 mg per 
kilognm fa<h subMquent injection proiliiecd diercase of blood pressure in 
three <lo,.s A one minute nsc followed by decline oicurred m one after 5 mg 
per kilogram The fifth dog wliieh hid a rtsv. from 124 to l^S following the 
iiiifnl 0 6 mg per kilogram also Jiad simil »r rises after 1 2 and 3 6 mg per kilo 
„ram Subsciiueut injections of 60 nnd 90 rag per kilognra, however, pro 
duced decreases of pressure In nil six animals a gradual decline of blood pres 
sure stsrtcd after the initial or the firet subsequent injection of Pnscol and con 
tinued tlirouchout the exiieriment finally reaching shook levels hi low 70 mm Hg 
Also in each of the six jujJse rate consistently' inercived following the initial 
dosi and throughout subsequent injections remained 20 to 50 beds per mmutc 
fvster than before I nscol 


Carotid '?inus lieflcr — Before Pnscol occlusion of both carotid arteries 
produced elevations of mean sjstolu blooil pressurts in sux animals Increws 
rangwl between (hanges from J2s to 384 mm Jig in one animal to l->0 to 220 
mm”' II" in another After inilisl injection of 0 Ol mg of Priseol per kilogram 
in one animal and 0 07 mg per kilogram m two others nflexes and blood pres 
sure were onlv slighth deprcsswl \fter06rag per kilogram tn one dog mean 
svstolic blood pre-toure iiicmscd and the nflex was reversed lowering Iieing 
from 378 to 148 Subsequently following larger doses m this animal tin reflex 
inoreiseil pressure After 2 0 mg per kilogram in another the reflex was not 
chan-ed Following the single dose of 7 per kilogram in one animal redne 
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tion of mean blood pressure and fiiiallj block of the carotid sinus reflex occurred 
(Pig 1) Four of the fi\c do„s itociMiii, subsequent injections dctreistd the 
reflex response to rises l«.t\stcn 130 to 146 and 106 to 126 after 0 5 to 10 mg 
per kilogram Response was finalU blocked nfter doses of 6 to 25 rag following 
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proximal segments, of a duuled %agus b> a faradic current mid anoxia or 
osplnxia Other tests occasionallj emplojeil were stimulation of the distal end 
of the right lagus nenc and administration of pituitrin or prostigmme Purmg 
each test changes of jniNc svstcmie blood pressure, peripheral femoral blood 
pressure, and respiration were noted 

This Series of tests mis performed before and after administration of each 
of the three drugs Pnscol, Ltamon or Dibcnamme were gnen in saryino 
doses tWien a small dose was used initialh, progressnely larger doses were 
injected nnd each was followcil bj rc|>etitian of tests Large or eonsistcntly effec 
In e doses were idminisfercxl b\ the end of each experiment 

rarERlilENTU ursiiTS 
Pnseof 

Illaod Presfurc avtl Putse — Pristof in amounts van mg from 0 Oj (n 7 mg 
per kilogram was gnen intmenouslj as an initial dose in six animals ^o 


a rise from 160 to 230 Blood pressure remained eleiated 8 to 16 minutes ihe 
sixth dog pnen 7 per kilogram responded with a temponrv delation fol 
lowed b\ a produsl decline (Fig 1) After intcrxols of approximatdj one half 
hour fi\o of these dOnS were again giren I'riscoi mtraienouslj Subsequent m 
jcctions snried in number from tbeee to nine individual doses Tartcd in amounts 
from 0 37 to 3 0 mg per kilogram and total dose v med from 6 4 to 3S mg per 
kllo,^r■lm Fach subsequent injection proibiccd deiroasc of blood pn^siirc in 
three ilogs A one minute rise foIfo«ed decline oeeiirred m one alter ^ mg 
per kilogram The fifth do^ which hid a rise from 12-1 to 188 following tht 
initial 0 6 mg per kilo„riin also bad similar rises after 1 2 and 3 C mg jier kilo 
gram Subsequent injections of 60 and 90 mp per kilogram however, pro 
duced decreases of pressun In all six animals a gradual decline of hlood pres 
sure started after the initial or the first subMiqueiit injection of Pnscol ami con 
tinned tliroughout the experiment finallj reaching shock le^ els below 70 mm Hg 
Also in each of the six pulse rite eonsistentlj inereased following the initial 
dose and throughout siihsciiuent injections rcinaincel 20 to 50 beats per minute 
fistei lhau before Pnscol 


CaroUd Situs Reflex —IMoti, Fnseol, occlusion of both carotid arteries 
procliifcd ch\3tiocis at mem si itohe Wood pwssiins in sw snnnals Jncieiscs 
rangeil between changes from 12^ to 184 mm Hg in one smmal to HO to 220 
mm Hu in another After initial injection of 007 mg of Pnscol per kilogram 
in one animal and 0 07 mg iwr kilogram in two others refiexes and blood pres 
surewercoulv slmhtlj depressed AfterOGmg per kilogram in one dog mean 
sxstol.e bloo.1 pr^sure incmsed and th. reflex wis reserse.I lowering being 
from ns M WS Wlowmi! l«rwr Jow, ,p -i... ,1.. 

.ncrra^l pre'-™™ Af«r 20 rr,~ per l.to.r— 

cliniiKnl tolloivini! tlie nn.Ie 'lo«- of i ' 


s animal the rcHex 
I another the reflex was not 
' ptr kilogram m one animal rtduc 
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fion of mean blood pressure and finallj Iilotk of the enrotul smus refli.\ occurred 
(Fig 1) Four of the five do^s neciviii}, sulisoquent injections decreased the 
refle\ response to rises between 130 to 146 and 106 to 12G after 0 i to 10 mg 
per kiloLram Response was finalK blocked after doses of 6 to 2"» mg following 
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one to two hours of expenmoiifal s\ud^ and after rwluetion of mean srslolic 
blood pressure to lexcls ranging from 50 to 74 mm Onl^ one animal had 
complete block of the reflex at higher blood pressure levels 3Iean sjstolic blood 
pressure, ongmallv 130 mm Ilg jn this dog bcc imc 178 after 0 6 mg per kilo- 
gram, ICO after addition of 1 2 mg per kilogram, and 120 after another 3 C mg 
per kilogram Carotid ainus reflex was blocked at all levels as also subsequently 
when increased dosage liad decreased the blood piissure 

Eptnephrmt — Before Pnscol 0 03 to 0 OS mg of epinephrine administered 
intravcnoush to each of six do^s produced elevations of blood pressure ranging 
from 108 to 178 mm Ilg m one and from 156 to 230 in another, and increases 
of pulse rate ranging between 156 to 196 and 176 and 260 After initial doses 
of Priscol as low as 0 03 to 0 07 mg per kilogram pres.sor responses to 03 and 
05 mj, of epinephrine were rcilnecd, a tvpical change being from 110 to 150 mm 
Ilg After 1 8 to 11 mg per kilogiam of I’nseol doses of epincphrme varying 
from 0 01 to 01 mg per animal usual!} effeeted reduction of blood pressure 
(epmephnnal reversal) and rarely an increase When increase occurred it was 
kss than 16 mm Hg (Fig 1) This responv. maintained wbtther or not mean 
svstolic blood pressure had been reduced Doses of epinephrine as high as 1 
to 3 mg per dog also prochiecd moderate lowering or onlv slight increase of 
blood pressure Heart rate was aeeeleratc<l bv Pnscol almo^ as much as bj 
epiiiephnnc Hence epinephrine administeroil after Priscol caused little eddi 
tional speeding of the heart kiammstion of eonseeulive tests reveals that block 
or reversal of the uaiial pressor response to epinephrine occurred with dosts of 
Pnseol smaller than those required to proilucc reduction or block of carotid 
sinus and other reflexes Also when single effective doses of Pnseol were given 
(Fig 1) block of pres-sor response to epinephrine occurred sooner than block of 
reflexes 

I’ltKitrjn and prosttgvime — Ten and twenlj nulls of Pitiiitnn, respectuelv 
were given to two dogs \vhoc< blood pressure had been markedlv reduced by 
Pnsco! Pressure rose from 56 to 78 mm Ilg m one and from 22 to 04 mm Ilg 
in the other Carotid sinui* reflexes remained blocked Pressure was not changed 
or reflexes restored bv 0 5 mg of Prostigmine 

Sfimufotitm of the Central End of a DnuUd lagus 3erte — The central 
end of cither divided vagus was stimulated before Pnscol in four dogs using a 
tctanizing current This produced marked elevation of blood pressure and in 
crease in heart rate After 1 9 to 11 4 m„ per kilogram of Pnscol and after 
reduction of blood pressure similar stimuhtiou protluced rises ranging between 
48 and 102 and 72 and 132 mm Ug After 6 7 to 20 4 mg per kilogram and 
after further reduction of blooil piessure elevation with central vagus stimula 
tion was blocked 

AspliyiM At the termination of hve of these experiments and after large 

_ -1 1 1 t blood pressure 

h bj aspbvvia 
11 37 to 5C mm 


IlfT and from *=0 to 100 mm Hg m me 
” Penpheral Heststanfe of yormal and *Mjmpalhtctomi.ed IlindlimM Fsh 
mated htj \olf Method — Throughwit thest tefcts back pressures from the dustal 
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endi of dnidcd fcmonl 'irtcnes ^\cre recorded mercim manometers to 
e'jtnnate peripheral resistance A stparatt manometer was nstd in the proximal 
end of one arterj to record s\ stemic blood pressure Peripheral resistance w is 
estimated h> relating changes of back pressure in the normal and the sjmpathee 
tomized limb to those of sistcmie blood pressure Before Prist ol, hack pressure 
of the normalh inneraated limb allend rapidlj and actueh m response to re 
flexes while that of the simpathtetomized limb reflected changes of sa stemic 
blood pnssurc Increases were usinlh less extensue than those of the normal!' 
innersatcd limb (Fig 1) Also liofore Pnseol back pressure of the normallj 
innersated limb responded to 0 03 mg of epinephrine usual!' first b' decrease 
and then b' increase "hcreas that of the srmpathectomized limb promptlj 
increased and reached leads soinewliat exceeding the height reached bj the 
normal limb 

Administration of initial doses of Priscol iisualh produced approximate!' 
enuiaalent changes in periphoril resistance of the normal and the sjmpathec 
tomizcd limbs Alodcrate differences when the' appeared 'vere in the direction 
of more prompt or e\tcnsi\e lowering of pressure in the normal!' inner'ated 
limb Siiceessi'e doses totaling 1 *> to 7 m^ per kilogram were required before 
reflex responses of normal and s'mpathcctonuzeil limbs became equal and passiac 


Flnmon 

Llood Pretsure and Pulse — Ftaroon 15 mg per kilogram administered 
intramnseularh in 3 dogs as an initial dose effected slow and moderate reduction 
of blond pressure and did not produce tach'cardia Ftamon 3 mg per kilo 
gram administorod intra\ cnoiish as an initial dose m the fourth animal pro 
duced prompt reduction of mean s'stolic blooi! pnssurc from 102 to 54 mm Ilg 
and an increase of heart rale BIocmI pressure recovered to 00 mm Ilg within 
live minutes \\ith one oxoeption suliscqucnt mlra'inous injections produced 
similar transient lowering of pressuro followed br gradual but incomplete re 
eo'cra and subsequent intramuscular injections produced slow continued mod 
crate reduction Tlic txccption oeenrnd m one animal follo'vmg the initial 
administrations of btimon ronsocutne lutriscnons injections of 5 8 8 20 
and 40 mg per kilo-ram in tins nnimal prosUiced iiiertases of pressure the 
greatest bcin_ an increase from 110 to 190 after the 40 mg per kilogram dose 
Pulse rites increased during tbest pressor ns|>otivs and then ogam slo'ccd V 
t' pica! incicssp w is from 132 to 184 Tlic 40 do-e wis followed b\ rcspira 
tore failure and death 


rorotid Smut /if/fcr— Before rtamnn occlusion of both carotid arteries 
produced elc'ations of blood prissurt ranging lictwcen 106 to 140 and 130 to 1^0 
mm Hg Vftcr initial doses of 17 mg per kilogram intramiiscnhrh in three 
do^s responses during one half hour wtre retiuced being between 60 to 80 and 
110 to 12!5 mm Hg \fter an initial dose of 3 mg per kilogram intmenousl' 
tilt reflex was blockcl "itbm three minutes In nil animals after the m 
jection occlusion of the rirotid arteries prtHliicwl no change of blood nres^nro 

uS"""' Of -„e 
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£ptJicpAn>ic — Before }• timou 03 mg of epinephrine m three dogs c!c\ated 
Wood pressure from 100 to ISO, 12S to 1T2, ami from 102 to 170 mm Ilg The 
fourth dog required 0 1 mj. to elc\alc pressure fiom 121 to 18G mm llg After 
initial and subsequent doses of 1 timon the response to the sime dose of cpnieph 
tine svas equal in tuo nmmuls nml dcfimtels '\eetntuated in U\o (Fig 2) since 
the rise occurred from loner pressure Icstls, 64 to 154 and 60 to 182 mm Ilg 

Projfigminc — Prostignuue m amounts of 0 3 mg was administered intra 
tenousl) to three dogs alter cUmululise total tloscs ol Ctamon ranging fiom 
9 to 35 mg per kilogram had effectcil reihittion of blood pressure and block ol 
carotid sinus reflex Blood pressures rose after Prostigmino m the three snimsls 
from 62 to 82 40 to 84, and 52 to 94 mm Ilg rcspectiseU Also ifter this 
and subsequent larger doses of Prostigmme carotid sinus reflexes became tn o 
although not equal to those before I lamon 

SfiRvulafioH of <?ic Coitml End of « Dtiidcd I opus \«ric — Stimulation of 
the proximal end of one diiided \agiis nerve m three do^s befoit. Ftamon pro 
duced marked elevation of pressure and acceleration of heart rate After initial 
and subsequent injections of I tsmon vncrcss* of blood prtssure and increase 
of heart rate with stimulation wck similar to tint before the drug in two do,.s 
and defimteh blocked in one (fij, 2) 

Anoitn (tnd Asjihyjrw — Auovia produced bv spontaneous respiration of 7 
per cent 0 in 93 per cent A proilueed elevation of blood jiressure before and 
after 15 mg per kilogram of Etainon m one dog Terminal asphv xia in anotlii r 
failed to elevote blood pressure 

Peripheral Resistance of NorHiaf aiirf Si/»ip«//iecto»iued //iwdh»ili» Fsti 
mated by ^o^f Method — Back pressure or peripheral resistance of normal and 
svmpathectomued hindlimbs was recorded tlironghoiit this senes of tests m three 
•Jogs Active and passive responses to reflexes vvere obtained before Etamon 
■\lso responses to epmcplirmo wore diphasic m the normal leg and directlv pres 
' sor in the svmpathectomircd limb After effective doses of Ftamon, carotid 
sinus reflexes were blocked and lack pressure did not change during occlusion 
of the carotid arteries (Fig 2) StimiiHtion of the central end of a divided 
vagus nerve usuallv elicited active and pavsive responses of back pressure lovicr 
hoTvever than those before the drug hpinephnne after Etamon usuallv pro 
duced equal and active responses m the nomialK innervated limb and m the 
svmpathectomizcd limb 

Stimidotioiv of the I’cnphcrol Fnd of a Diinltd lapws ^f^c Before 

Ftamon stimulation of the i>cri|>hcnil end of the divided left vagus produced 
slowing of heart rate and reduction of hlood pressure After 21 to 25 mg of 
I tamon this response was hlocki d stimulation In tetanumg current producing 
no obvious effect 

Blood Pressure nml Pwlsr — Initial dos<.s of Bibenamme ('» mg per kiln 
gram) were administereil intravenonsl} to each of four dogs Tins dose pro 
diKwl no chnngi of Mood pres-ure dunn,^ fifteen minutes in om animal and a 
gradual dtelnie in three (I i„ 3) Pulse rate changwl httle ‘=^ul)spq\Hul injec 
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tiQH of 5 ing per kilogram m each gnJuallj hastened the decline of blowl pres 
sure end after one half to one hour s\stemic blood pressure ranged from 40 to 
64 mm Ilg 

Carotid StnuiReflei — Befon- Dibenamine carotid sinus reflexes weru acti\e 
in four dogs increases of blood pressure ranging between lOG to 140 and 12S 
to 204 mm Ilg After initial injection of 'i mg per kiIo>,ram n flexes were 
abolished in three animals at blood |»ress.are IcrcN of 60 70, and 76 mm Ilg (Fig 
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J) The fourth do|t Inti a blood pressure of 96 after an initial 5 mg per hilo 
{,ram and it incanscd to 144 mm Hr during carotid occlusion After another 
5 mg per Kilogram the response in tins animal was 72 to 100 mm Ilg Subse 
(luenth and without more of the dnig, responses ceased 

7 pinep/innc— Befon. Ddienamine, 03 mg epinephrine produced eleintions 
of blood pressure ringing between 120 to 192 and 104 to 212 mm Ilg Soon 
after the initnl dose of Dibenamtne the ptes^sot response to the sime dose of 
tpinephnne was blocked m one animal (Fig 3), reduced in two (68 to 104 and 
5S to 96 mm Ilgl, and e<iui\ to that Iwfore Dibenanwne m the fourth (110 to 
176 mm Ilg) Following sulisiqnent injections of Dibenamine administration 
of epinepbnne produced neither rise nor fall of ssstemic blood pressure 

Pitiiilnn and Prostigwinr — ^Twent\ units of Piluitnn were administered in 
travenouslj to 3 dogs after total cnmnlaliic doses of Dibenamme of 10 to 20 
mg per kilogram and after reduction of blood pressure mtb block of reflexes 
Blood pressures rose from 32 to 70, 52 to 146 and 82 to 130 mm Hg respectireli 
but reflexes wen. not restored Prostigmme had no effect upon blood pressure 
or reflexes 

Sfimidfffion of the Central Fnd of a Dntded ^ agtu \erie — Onlj two am 
maU were tested after Dibenamme Blood pressure hid been reduced to 38 and 
54 mm Ilg Stimulation fiileil to increase pressure 

Asphj/ria nud Anorw — At the termination of each experiment the tracliei 
was obstructed producing death bj osph\-xia Mean sjstolic blood pressure did 
not rise \noxia 7 per cent O, in 93 per cent N produced some delation of 
blood pressure before Dibeniminc m one animal and faded to produce delation 
after the drug 

Pcnphcral J^esuttince of Normal gml Spmpnffiecfomued Ilindlmbs Fsii 
mated by No?/ Method —Before Pibenamine reflex changes of back pressure in 
the SI mpathcctonuzed kg were pissue and those of the normallr inneriatcd 
Iimh were actiie Nftcr epinephrine responses were direct and diphasic re 
spectivclj Following milnl and sulAequcnt injections of Dibenamme responses 
to reflexe-* in the normalh inneriatcd limb became passne ind response to 
epinephnne was Mocked Inck prev.ure not changing m either the simpathec 
tomizcd or the normalh inncnnletl leg 


«!impathol\tic proiKrties of Priseol Etimon and Ddienamine haie in gen 
eril l>ccn eonfirmrel using leehniqiic-. dilTcrciit from those dostriW m the litcra 
ture Block of certain reflexes normilh dependent upon the simpUhetie nerxous 
sistem docs occur Compinson of results of simpathetic block bi drugs with 
proMoiish reported results of total or lumbar simpsthectomi m dogs indicates 
tint the phamncolo^ic si mi>atlioclomi apprenches efitctiieness of actual simpa 
thectomi Back pressures of the normalh mnervated and the si mpathectomizcd 
hindhml)s of a do, resiKind passwioh and equalh to changes of sistemic blood 
pressure preHluoe.1 hi nflui-sor drags afli r effeetiie doses of these three agents, 
hxpcrim.nts haic indionle.1 howeier tint plnrmacolo.ic blockade martian 
from animal to animal and mai fail to blmk strong pressor reflexes such 
thos. produccsl bv stimulation of the ecntral end of a lagus nerve Decrease or 



12C 


SI^RZOKI, REVRDON, HFNnM\, WP OPIM!^0^ 


] \t ) 9 «? 

tion of 5 mg per kilogram in pflcli gradoall} liastcncd the decline of hlooj pres 
sure and after one half to one hour y steuuc blood pressure ranged /row 40 to 
64 mm Hfe 

Carotid Sinrts Reflet — Before Dibenaraine, carotid sinus reflexes were setire 
in four dogs increases of tilooil pressure ranging between JOS to 140 and 32S 
to 204 mm Ifg j^fter initial injection of 5 mg per kilogram reflexes were 
aliolrshed in three animals at blood pressure Icxelsof 60 70 and 76 mm IIg(Fig 
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cantK rcducL svstcmic blood juxssurc ilUniig: reflexes produced 1)\ told or 
bj breath holdiii"*’ Similarlj it docs not si^mficantU reduce blood pressure 
m the supine or erect position Since it p\identl> requires 50 to 75 mg per 
patient to increase cirtulnlion of extremities, 123 to 175 mg to produce 
adrenalin bloel nde, and nO to 200 mg to block reflexes and reduce blood 
ptes5,ute, the therapeutic effect desired cm he 'leleetcd b\ rtgnhtmg the dose 
Thus far, amounts of more than T* ing liaie been emploied onU for test 
purposes tpparenth, Priseol alone of the three elru,.s studied has m a lou 
dose ranee this abiht\ to produce peripheral lasodilat ition at a Ic'cl bclou 
that necessara for adrenolasis or axinpatbolxsia as jutlgcd b% ssstemic arterial 
blood pressure rtponses 

Dibenaminc is similar to Pnscol in its adrcnohtic properti and ma\ be 
someulnt more, effcctuc as a sestcmic s\mi»athol\tic affcnt Our clinical 
expenenee wath this dnig is limiteel Tlicsc experiments baae indicated bow 
e\er, that effeetne doses produce a piidiial decline of blood pressure and tint 
effifts of the dnig last man\ hours Alllioiicb prolonged action ma\ be 
adiantapcons under certain circumstances treatment of possible adicrst rc 
actions miOit bo difficult in the aWnce of an cffccti\e antidote \lso altliougb 
there is some eiidence that tin drug ma\ be given bv Tnouth administration 
climcallv lias usualh l«cn liniitcil to the intravenous route 

T.SC of 1 tamon for disorders or diseases of tlic circulation is limited bv 
accessorv effects pwluced b\ its „«.ncral ganglionic blocking action Examjilcs 
arc loss of accommodation of the eve decnasc of ecsssation of peristalsis 
throughout the aliimiitirv trait and alteration of function of the unnarv 
bladder ^ueh parasv mit ithctic blockmff side effects do not oeeur after the tv\o 
adrenohtic and simpitholvtic drugs with vvliich different or charietirisfic side 
effects occur' btainon is not adrcnolviic Kcduction of blood pressure 
occurs piomptiv alter iiitrvvcnous admmistntion of amounts nocts-sari to 
produce svmpitholvlK oi paris'inpvtholvtic effects Vbiupt reduction of blood 
pressure ma\ not bt desirable piitiiiilub il the cercbril or coionan irtcnes 
are markedh disused 

Finalh these cxpciimmls uonlil indu itc tint thru iisiful drugs have Ihcii 
developed lach cipible of simu1atui„ effects of svmpathetie block or actual 
svmpatbeetomv 

COXCIl S|0\S 

1 A stud> of the aetions of Pnseol Dilwnamine and b tamon njvoii 
svstmic and pcnpberal circnlalion he methods described has permitted com 
panson of effects of eaih drug with the others, and with known effects of 
surgical sMnpatbectomv 

2 A block of reflexes normalh dei»eiident upon the bvmpathctic nervous 
svstem approaclun,. that effeeteet \n aetual svmpathectomv was achievcel hv 
each of these driisr* 

'1 b ffpcts produeid hv am of the three drugs were occasionallv irregular 
or variable j.artuidarlv with smdler dns«s 

4 Vrisecil and IhlKnamme were fownel to 1* adrcnolvtie and svanpalholv (ic 
agents Pitinttin parlialh restored hlowl pressure ro<lucc<l bv these dnurs 
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block of the prtssor response to this reflex wiiallj occurs only after blood pres- 
sure has been reduced below shock levels Block of the carotid sinus relies 
occurs after less reduction of blood pressure 

Former experiments have indicated that reduction of blood pressure occurs 
during tlie first few months after total s^mpatliecfomc m dogs This operation 
requires three opentive procedures at intervals of several weeks following which 
blood prcs<iuies range from 80 to 100 mm of mcreurj Transection of the low 
cervical spinal cord in dogs effects among other things interruption of central 
vasomotor tone simulating an acute sjmpathectomj Following cord section 
blood pressure is reduced to values around 70 to SO mm Fither complete 
Rvrapatliectoniv or division of the cord interrupts the nrotid sinus reflex, the 
Jiressor TC'ipomc to stimuJatloii of central end of the dnicicd vagus and m 
crease of pressure with anoxia The three dnigs studied ui proper doses 
produced comparable reduction of blood pressure and block of the carotid 
sinus reflex Increased amounts of the drugs further retluced blood pressure 
to definite shod levels Block of the prevsor responses to anoxia and to 
stimulation of the central end of a divided va^us then occurred 

Experiments have indicated that two of the three drugs studied me 
similar in some respects Tbes* rriseol and Dilienaminc block or reverse the 
blood pressure elevating action of epincphnm Tbev cjh«-c reduction of blood 
pressure vvhieh cm be partnllj restored bv pituitnn The third drug Etamon 
IS different in that is does not block epmepUnne and blood pressure reduction 
IS restored b> prostigminc and pot pituitnn Prosti„minc is apparentfy a 
^ood antidote m that restoration of b!oo<l pressure and lecover) of autonomic 


lx flexes oernr 

Other differences between the three drugs will be discussed Initnl or 
subsequent injections of each usuaUv reduced blood prcssuie Occasional!) 
however injections produced tnnsient elevations Increases were most frequent 
after Pri col Also incrcisc of pulse rite was more freqiunt and persistent 
after Prncol ^cn.rfheJcss ceitain pt>ssib)c sdvanfages of this drag were 
observed Full of pressure with Pnscol occurred promptlj with large doses 
and could 1«> eisilj reguhted In {.raduallv luereasing the total dose The fall 
after effective doses of Dibonamme occurred onlv slowlr and continued pro- 
gressivel) lower for several hours That sfter Ftamon was nfinipt and fended 
to be more transient Mso although accunte measurements were not obtained 
an incrense of redness of the skin or omirnmcc of i peripheral cutaneous flusli 
occurred after Pnscol This was olnioush more intense than -inj changes cl 
fected bv altention of circulation through the skin after Dihenamine or Ltamon 
This effect togeflier with block of the pressor response to epinephrine could 
be obtained without marked reduction of blood pressure bj emplojing graduated 


doses of Pnscol . „ , . . .i 

From the clinical point of view therefore Pnscol seems to be the most 
csilj admuiiMerea an.l K.ul.trf ot tl.e tlmi. Oi.p den.led olmic-il 

o I oc'Mnve been limited to Ihis preparation It is of interest tint 'SO to lomg 

increase of the pe 


e IS not sufficient to 


ose docs not signifi 



THE RELATIONSHIP OF OASTRIG ACIDITY TO GASTRIC AND 
EXTRAGASTRIL NEOPLASMS 

Su\dNuzi, MB SB,D Statf MD A B Trelo\r PhD anp 
0 H AVangenStftn MD, MiN*'rAPoLl‘5 Minn 

(Fronx ihf Deparim^t of Surgery and BiortaMics Unuersity of J/eifiMl School) 

INTROOUCHOV 

T he aisficiation of aehlorhAtlna and hAp(Khlorh\(Im with gastric (.arfinoma 
IS a fact that has been noted In manj ol>ser\trs* ® and has been stressed in 
the diagnosis of gastric cancer Little mtoTmation hosveser, is asailaMt on the 
relationship betweeen gastric acidit-v and extraoai.tric malignancies This in 
formation is obiioush of great importance for it would re>eal whether eon 
sistentlj reduced t.aatnc acidit> is associated ouls with gastric nnligiuncies or 
whether it is x manifest ition of reduced function of the parietal cells in the 
fclands of the gastric mucosa due to toxic sxstcmic effects of 8n> malignane> 

It wus tlie purpose of this studj to insestigatc the relationship between 
gistric aei(lit> and cxtragastric malignancies 

BFXIFW OF lITLRlTtBE 

In 18S0, Fenwiek deseribed marked atropli> of gastric mucosa in a group 
ot patients with extragastric molunnnctes In his group were included 16 
patients with carcinoma of the breast 2 with cancer of the rectum and 1 witli 
catcinoma of the bladder perns and gmn (metasfases) no gasttic acid dctei 
ininations wore made however Fwald’ m 18S6 teported l patient with ear 
cinoma of the duodenum 2 cm below the pvlorus who had gastric anaciditv 
and gistne mucosal atrophj Riogel* in lSb6 observed lowered gastric aciditv 
in I case of carcinoma of the esophagus Moore Alexander, Ivell> , and RoaH® 
m 190i found that there was leduced aciditv or complete gastru anaciditv in 
IT cases ot eNtragastric malignancies and concludid that aihlorhvdrn wluch 
is associated with ^astric maligninev js not due to the loeal effect of tumor 
on the gastric mucus i hecaiibe it was present m malignancies other than the 
stomach Friedenwald and his coworleiV '* investi{.ate(l this piohlein twice 
own. in ia07 and a>.am m 1927 lu the laUr studv the hactioml meal 

as a ,.astric acid stimulant thej im»^ti„atcd 3S piticnts with various extra 
,,astric malignancies and fouml aehlorhjdna in 37 per cent and hj poehlorhv dm 
(less than 30® free acid) m and additional IS per cent This lowered gastne 
acidif5 p'rsistcd even after the removal ot the nnlignann bv surgerv In 
1959 Ncchtlcs and CO worl irs’* showed expenmentslle tint the astric aciditv 
in nhhits was not altered m the presence ot diffust LxtrdnOstric eareinomatosis 
produced b\ the inoculation of the verv malignant Brown Pearce rabbit car 
cuwjrna 

f r Mnica’i “Oiwrtrt bj Mnl fr.m lh<- J,n^ C>ffln CI.IIH ISinl 

t r lubU all n Ort IS 1948 

jn 
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5 Ltamon behaxcd as a gingliome lilotkmg agent and was not adr 
I’rostigmine restored lit<md prtasun. redaecd J)y this dnig and also ef 
restored reflexes which it has blocked 
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table II C'STPic \cii>n\ in 1 itiexts With Malignant ExTRA(.ASTric Ti'ioits 


TCfltQg 

Carcinoma Co 

Carcinoma Ci. 

Carcinoma II< 

Carcinoma Es 

Carcinoma To 

CaTcinoii'i'k I j 

Carcinoma B1 

Carcinoma lij 

Oircinoma Br 

Carcinoma Lr 

Carcinoma C« 

Carcinoma SI 

Carcinoma \j 

Carcinoma P: 

Carcinoma Ki 

CdTcinonia G: 

Cariinoma Tl 

Carcinoma p, 

tt.rcinQtna Ic 

1 jTnplio arcoWN Jii 

1 'Tophobla'foma T< 

LvBipbntic Jjuwmia 
noilgkin's di 

I MnpUo«areoma Ti 

IjmpbOMrcoma £,• 

O«ioojreaie »arcoma T 

Ofton fro arcotna Pi 

Fihro arcoma I, 

llalienant nwlaaoma 
MicloBonom leucomia 


T«<a\ cpctcmtagc)' 


acHLor ojiLor \cIditv ii\pri‘ 

iiYDRU aansi' (30 to (50 o 
(0 ) (itP-tf ) 49 > MOVEl 


Cl. cum 

Bcotum 

Esophagus 

Tongue 

\ lostate 

Bladdir 

Breast 

Bronchus 

Larynx 

Cemx uteri 

Skin 

\au< 

Pancreas 

Gall UalWr 

TliyNid 

Poroti 1 

lejunum 

Hcctum 

Tongue 


I Tonsillar area 
L>miU glam) 

Tibia ao') fiernum 
Pelns 

Leg ao 1 back 


0 aelilorlijtlrii oii‘l lijpochJ<»rii)«lm for each of tlie group mai not t/e sigiiifi 
cant hut for the total gioup of mahjnunl ami benign CNtracaslric tumors the 
statistical <ltta arc aaliil The incuicnee uf aclilorin dria lit poelilorlnclria nor 
mal pastnc acidita and haptrchWhadna for this group of catraMstric imlig 
mnt tumors as a taliolo is pnen in Tibic III It can be sim that SO (‘I’S 
IKt rf ti.c «Worl.>,lt.o «0 (240 p,r rei.l) ^vcre h^po 

rhlorludrie iD (-42 per cent) had normal pastne acidita and 4") (184 per 
oonti ln.l („,■(" IJorLMlrn Th, a,era5o „( ,h, proup 04 

Fort^ f.ninl, a„,l -.2 were mnle 

T..u;m O'--'™ \mjlTlaM.uo-.VTriT«.ir>,T,icTc„o,, 
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MATEBIH WD methods 

All jiatients o\er the age of 50 jcars wgistenng at the outpatient clmies 


of the Uimersiti Ilospifols for the first time were stihjceted to a gnstric ana{%..- 
emplo\ing three sucecssuc doses of 05 tng of hntamine, gnen hj poclcnnical[\ 
as a stimulant to gsstne secretion Topfer’s reagent was used to test for free 
hjdrochlone icul, and qmntititive estimations were made using OH and 
Topfer’s reagent as the indicator In a number of instances the patients for 
one reason or another were not given the three eonveiitional tlosis of lii-ftamine 
hut thei did receive one or two injections of hisUminc and these patients were 
included in our statistical data Patients not rcc£tvin„ histamine were excluded 
Iroin the slndv Patients who hud no free hjdroehlorie acid after hi'taninie 
stimuhtioii were eonsidereil to he nelilorhjdne Those who had free hvdro 
ehloue aeid following histamine stimulation were further subdivided into the 
/oHoiiing groups 

(a) Ilvpochloihjdna -maximum free hjdrochlonc acid not 
exceeding 20® 

(h) Noun'll aciditi—ttfe nad ranging bcfwcdi 30 and 40“ 

(c) Hvperchlorhvdria — free aenl exceeding 50® 

The diagnosis of the tumors was basid on microscopic examination of a 
section tiken from a hiopsj or from tin tumor itself after excision 


OnStUVATlONS 

In all 1 315 patients over the of OO vean had gastric onaljscs using 
liisttmine as the gastric acid stimulant Of this ^roiip (Table I) 006 patients 
did not have tumors cither malignant or licmgn Of tbe 409 patients with 
neoplasms 337 had cxlrigastm tumors and the rtmaming 72 had tumors of 
the stomach 


Taulf I IsciDFscr or Nr< 

JILVSTlt vso VOS ^Eon.VSTI<■ n^^FV^ES IS 

PVTiexTS Fs'Miskd 


so 

or TOTAL 


33* 


I Fttragi-tnc 

js3 

(al Malignant 


(ij) Benign 








(b1 Benign 




»l)0 

b* 

I'otal 




rrUagastne — Tahlu I indicates that uf the 337 patients with extra 

gastric tumors 244 Jiad mahgnanl and 93 benign ncojilastns 
Vnhi7«fl«f FitragaUnc ^coplatus— 

Table II presents the tvpcs of neoplasms the organs affected and the varj 
in" decrees of gastric flciditv found m the groups of malignant extragastne 
tnmorT In the main tlie number of tumor, in rich Orson is .moll ran„m 5 
fiL 1 to 49 .0 that from till .lotistio.I point of luo tho presonoe or ahsoneo 


Vol m 6 G\STRIC ^.Cinm, OXSTRIC V^^> EXTBVG\STRIG NEOPI*A‘=!MS 13o 
Number I 

In the %irio\is siibdiMsions of the bcnijjn md mili^nant extngastric tu 
mors where there wore nt least 4 pntients the onh marked sanation in the 
incidence of achloriijdria oud hjpoehloibjdm, from the group as i whole oc 
eurred in the patients with mjilogenous leucemia where the incidence of 
achlorlyidna svis 75 per cent and hjpoehlorlndna 25 pei cent and m pobposis 
of the colon where the incidence of achlorhsdrir was 0 (Table VI) Howeser 
the number of cases in each of these subdnisions was small (4 patients with 
mvelogcntous leucemia and 8 patients with colonic poh posts) 

Gastnc ^eoplasms — 

Gastric carcinoma In this studs (Table VII) there ssere 57 patients with 
gistric carcinoma In this group the incidence of aehlorhjdria hj'poelilor 
hsdna normal gastric acidits and hsperchlorhrdna were, respectisels Soper 
cent, 5 per cent, 5 per cent, and 5 per cent the aserage age of the group was 
62 sears and 23 per cent ssere female and 77 per cent were malt 

TADtE \7I C »STR1C \aOITT IN CsRa\0«A OF THE ‘>TOM SClI 
AT 

PET set PEP PER 


More) 

Total ' 87 100 to. 33 .3 44 77 


Benign Gastnc }>copJa*ms — In the l>cnign gastric ntoplasms (Table VIII) 
there were 13 patients with gastric pohps all of which had aehlorhsdna and 
2 patients with Icionijoma, one of sshich had achlorhjdria and one Iijporehlor 
hjdria the nscrogc age for patients with poIsi>s and leiomsomas was 61 scan., 
and 8 of them (54 per cent) srere male and 7 (46 per cent) wtre female 


T^Dir Sill O'STRic StaptTT in BevcIn Gastric TtJinRs 
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TABIE FJCTTWASTBIC \DkUCV 'VCIES 


^EOI'IASlf 

ASERtbC >CE 
(TEARS) 

ACIILoeilYPlUA 
(rCR (EST) 

iiYrOtiiLoi IITDFH 
(PER CEVT) 

Carcinoma skin 


’1) 






Carcinoma, prostate 

73 



Carcinoma breast 

S9 

4^ 

17 


The most common form of cttra^strie malignmcies found %\erc of (he 
si in (49 patients), the colon and rcctnm (46 patients), prostate (30 patients), 
and breast (29 patients) The jncidenee of achlorh'drn and hvpochlorhjdria 
in each of these groups was as shown m Table 14 

Berngn Exira/jastne !\cop}aims — Tn the Ijenign cstra,.sstrie tumor group 
(Table 4 ) 30 per cent of the patients had aelilorLsdiia 2b per cent had In-po 
chlorhvilna 20 per cent had nominl gastric atidit3 and 22 per cent had hiTer 
rhlorlndria the ntcrage age was 647 stars and 45 per cent were female and 
50 per cent were male The tT7>cs of benign extragastric neoplasms arc gnen 
in Table 4 I 


Tabix \ GASsme \cimtt is Desios Estbaoistric Tcmors 



== 

MR 



PER 

— 

PER 

DECRrrs or free no. 

^o 

CEST 

(TEARS! 

rfMAir 

CEST 

UALE 


Aciilorhidria (0 ) 
Hypochiorhidriii tl to ’’0 ) 

21 

20 

30 

SS 

Ot 

13 

t> 

So 

to 

If 

So 

Hjrpsrchlorhjdna (50 ) or 

31 

23 

60. 

10 

SO 

11 

»0 

Total 

03 

■usa 


41 

40 

5- 

bo 


Table \ I 0 \stric actpitt 


Bbsics ExTB.\CASTR 1C TlilORS 
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Tabil \ iREQiENCY OF Detrets OP G»s.''Pic \cimTY i\ DISEASE Gpovrs 
(Percentage of total for group* gum m parenflie«es) 



1 

— 

VGGPEES 0 

IP AtiniTV 


; 

1 



1 i> 1 

1 ) to 1 

31) tJ 

0 49 

Ijll or inori, 

1 TOTIL 
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1 1 
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1 rEft 

i 1 

■ PFR 


1 TER 

iiivFisr 

SO 1 

CFST ] 

1 VO 1 

1 CEVT 1 

VO 1 

1 ervT 

1 vn 1 

CFST 

VO 

] iFVT 

1 Nonnenplistic 

Fxtricn'tnc Tumors 

3.7 

.6 

_10 

-•* 

_1J 

_4S 

loU 

It 0 

nni, 

111 

(a) Benign 

_s 

*■0 


2S 

IS 

20 

21 

23 


7 1 

(h) Malignant 

3 CaMric Tumors 

hO 

a.H 

to 

.4 6 

o9 

24 J 

43 

1«4 

-44 

1*3 

(a) Cnrcmoma 

4s 

S5 

a 

5 

•> 

5 

3 

5 

57 

4o 

(li) I ohp 

13 


11 


A 
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1’ 

1 

(c) I,einnntimi 
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0 
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2 
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Total 
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— 7 

-.1' 

li. * 

lllo 
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If fl)p Jj MV group* } an) J »te tre^sel as a unjt anl eiaujine*) «tati<tical]t for 
uniformity m degrcis of ehlorlmlm «t > founl iMt the small differences in the perccntagei 
ore well within the chance errors of eimpliog (k ss 497, P = 6”) ^Micn the gn trie 
carciBomas (group 3) are added howerer the fre<juenc\ di tnbutions become markedly 
heterogenous because of this adhlion a* ecidcDceil be x* n mg to 61 and the probabilitv 
J’f the deriationa frorn hcmogeacitA an ing from ehmee factors nloae falling to much 
Km than one in a million It js therefore clear that the prelominsnce of achlorhvdria 
among patients with gn trie ctKinomas rs ss-ixniH wtb Ibis jj es e grouping tn contra t 
"*lh the other li ea c gtoufings Tli*. remaining ga trie neoita ms are too few in number 
to warrant their inclu mn «tpiratch in this anal'si 


validity of the contention that the incidence of aelilorbjdria and htpochlor 
h5dci% w ^ismficanU*. grc'vtcr m pal»«nt<t \Mth gastric carcinoma than in 
pitjcnts tilth cMraffastric malignancies or non ncoplo^tic disease for the same 
use group 

htMMARk \M> COSCI U'StON? 


1 One thousand three hundretl fifteen patients o\er the age of 50 jears 
IniL been studied with respect to gistric ocidita following the injection of 
histamine as a gastric acnl stimulant 

2 Two hundred fort' four patients had malignant e\tragastric lesions 
^lul the incukncc of aihloihsdna and In poehlorln dna in this group was 
32 8 |ior cent and 24 G per tent rcsiicttueh 

3 Tht jjjci.ltnci of achJorhy dn i ind lijpoehlorlndna m 9i patients with 
l^oni^n estragintrie tumors was TO per cent and 2S per ctnt rospoctncK 

4 \ehlorlndria and ln|KHl,Wlixdria occurrotl in 36 per cent and 23 per 

Cfnt rc>pettiMls ‘’f W> pitnnts with non neoplastic disease 

patunts with gastnc carcinoma 8’i per cent were achlorhidric 
and an flddjlional > pir cent wen h»no<||lorIndric 

6 Tlurletn patunts with gastnc pol'P^ aU had aeWorludna whil. 

achlorh^dna and the 

7 SchlorhMlna and hs^hlorhsdna occ„« s.gn.fi.anth more fre.mcnth 

in pa.unls wnh cancer of Ouxn m patients w„h catmgastne 

malunancios The incdcnc. .,f achlorhidna and Inpochlorlndna of thc^a tl« 
kroiip 1 - prnctu dh tin same as for the inilmdniU .. .i . latter 

„t III. .-•.I,.. »5C Bn„.p «.IL „„„ no„,,la.„c 
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MAZI SI VTE TRUOVR, \ND ■\\A\Cf NSTEEN 


tint the incidcnct of aehlorhjdiu and hjiKwhlorhj dria ^\ere resiiccti\eh 
63 i)er cent and 17 per cent 

In hcinsu pohps of the stomach (Tihle Mil) the incidence of achlor 
indna vas 100 per cent This obstmtion has been noted bi others' and 
Hhether this represents -i emse or an effect of the poljp is still a matter of 
debate It is cKtremeU inftrestinR to note tint a polcp e\en the size of a 
pea IS nssoeiated iwth nchIorh>dna cien ifter stimulation iiith three doses 
of mp: of histsminc 

leionnorms of the sloimeh (Tiblc \ III) are not rigiilarh associated 
with acIiIorlnJrn or In pcrthlorhidna as m the eisi of {Tsstne pohps In 
this stiuh of the two Jeionnomas of the btomaeh one was associated with 
achlorlndrn whiJe the other nas assoented with hi fitrchlorhulrn 

The incidence of aehloihadm nnd Inpoehlorhvdrn is not as great in the 
patients with malignant cxtiagastnc tumois ns compared with the individuals 
with gastric eareinoma The intidenec of nchlorhjilin and hvpochlorhvdna 
in the former group was 33b per cent and 34 0 per cent nspeetivelj These 
figures correspond nuitc closeh to the incidence of achlorlivdria and Iijpocfilor 
Indna in a gionp of patients of the same age group with non neoplastic 
diaeascs, where 36 per cent of the patients were athlorlivilne and an additional 
2) pel cent weie h>}to(hloth>dru (Table 1\) 


TABLS r\ (lASTRIC \Clt>ITY IS NOS S»OW »ATtC DiSFVSES 


I I I VS ACC I re 

nriarrs of me itci ' 

Afhlorliydm (i) ) 

Hyroiliinrlijilrm (1 to 20 ) 

N’ormal {ao to 49 ) 

/tvt>erpliJni(iv Ini fjO or m I 

Total 


slv t r jrga cfst 



It IS thus appaient from these data lhat the incidence of aehlorhvdna 
and lij poeldorhvdna in patients with cstngastric malignancv is about the 
sime as for indiudinls nifbont neoplasms and piobahjv icprcsents the m 
cuknoe of aehlorhvdna and hvpcchlorlodiia after histamine stimiililicm for 
the population of the sime age group '• (average age Cl 2 vcarsl (Tnbh \) 
The iiuuicncc of achloihvdna and hv pochlorhv rn in pnlienls with gastric 
malignancies however is definitclv increased in a sunificant manner over the 
average for the same a^c group It is well knovni that age has a definite 
influence on gastric nciditv 'Vaiuant nnd <o workers’* have shown that 
there is increase in the incidence of aehloibvdiia with increfise of ngt and 
a definite and a swift rise in the fiequcnev of aehlorhvdna in the ago groups 
over 40 vears In this studv the possihililv of diffennre in the mciduicc of 
aehlnrhvdiiJ and Inpochlorhydni m thi gioups with extragastne and gastric 
malmmiicies being due to difference in a^e levels cm he dismissed for from 
Tables HI ^ VII Mil it can hr reidih seen that tlie average age for 
reonle with extraeastne neoplasms (Iioth benign and malignant; is praclicalb 
the same as for the patients with gastric neoplasms These fvcis esfalihsh the 
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Table \ IurguEscr or DnoBtrs or GaS’Tic Acrorrr in BisFiBt Gpolps 
(I ircentig'* of total for groups guen in parentlie ps) 



1 DEGREES OF ACIDITT | 



1 <1 1 

1 1 to 1 

3U ti 

] 49 ! 

Sii 01 

: more 

TOTIL 


1 1 

PER 

1 

1 ri'N 1 

1 

1 PER . 

1 

lER 

1 1 PER 

IllEASE ' 

1 1 

«E\T 

1 NO 1 

1 CENT 1 

NO 1 

1 ersT , 

NO 1 

( ENT 

1 NO 1 CENT 

1 Non neoplastic 
- Extrigntnc Tumors 

3-7 

«>(> 

-10 

-c 

-19 

-4., 

loll 

1(10 

<1111, t.) 

(a) Benign 

2S 

0 


"S 

IS 

20 

21 


0- 7 1 

(b) Jfilignint 

80 

’.s 

bO 

.4 0 

59 

-4 2 

45 

18 4 

24t 18 3 


•IN 




- 


3 

S 

4 5 

(b) loljp 

n 


0 


0 


0 


1" 1 

(< ) IcPionu 01111 

1 


0 


0 


1 


2 1 

Total 

4 r 

. S 

-*• 

.. 1 


_2 < 

2.1) 

II s 

Illo 111!) 


If tlie Oi ea»c group* 1 and 2 arr trMtel « a unit and Mainine'l tatKtisiUv for 
unifarmity in degrees of ihlorhulna it i* fonoil that the rmall difference* m tlie percentage* 
are well within the ehmee errors of arapling (** =: 497, T = 67) When the ga trie 
earcmoniaa (group 3) ire adlo*l however the fre«jucncr i tributions beiome joarkodly 
heterogenous hpcnu«e of thi« aHitiAD a* ernleneel by x* ri mg to 61 S and the probability 
of the dfTiationt from hemogeneitt an mg from ehance factors alone falling to much 
le s thin one in a million It is therefore elear that the predominance of aclitorhrdria 
among pitient* iiith gi trie carcinomas is a*i«cialel «itb this di»ei e grouping in centrist 
with the other di ei e gtoupngs The remniitng ca«tri« neoiKsms are too few in number 
to warmnt their inclusion eepiriteti in this inilisis 


validity of the contention that the mcidcnce of achlorliMlria and htpochlor 
hvdm is sjpiijficantlv pfoiicr in patient'} luth go^tne oircmoma than m 
patients ttith catnpustnc malibnaHcios or non ncoploslic disease for the same 
age group 

SUMMARY ASP COSCl LSIOSS 


1 One thousand thicc hundrctl fifteen patients over the age of 50 )osrs 
ln\e liocn studied Mith respect to gnstnc aciditv following tho injection of 
histamine is i pistric acid stimnlnnt 

2 Tho hundred fnrti four patients hid maligmnt extngastnc lesions 
and the incuknee of achlorlmlrn md lo pochlorhidna in tins group was 
32 S per cent mil 24 G per tent respccliicl' 

3 The incidence of nddorlndm mid liApocldorh) dna in 93 patients with 
Knvn oxtriffisinc tumor, 30 per rent and 2S per cint respeetneh 

4 \chlorlndrn mid In iwhlorlndrii occurred in 36 per c«-nt and 23 per 
(cnt rospootmh of •’06 imients with non ncopUiUc disease 

7 Of ^.7 with pistnc cnirinonn per cent were icldorhidric 

and an ndditioml 1 per cent wen In poeldorhvdnc 

fi TIurtoon piticnts with ^‘‘tne poHps ill had aehlorhidrn whil. 
of 2 pituuts with cionuomi «f the MouiieU one had mWorhidna and the 
other li'i'iirldorhidm 

7 M.,1 l,,p™Morh„ln. occur, more fm.ucnth 

«,.U c.ucrr „t tW «t„m,ch ,ho„ ... ,,e,.e„„ ortreUtne 

,cc The ...clcc. „t .,l.Wl.c.lrm .,.,1 l,^pocWorh.<l™ „I ,l,e latto 

oTz " :,rrc";™,p """ ”™cro..,c 
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8 The validity of the uw of nchlorh^dna and Inpochlorhjdna as signs 
in the diagnosis of gastric carcinoma is CNtalilished in this stud> 
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OSTEOMM liHlS CAUSED TA SALMO\ELL\ PARATIPIII 
(pAciiiLUb p\R\T\pno«;us A) 


FB^D^RICK E Lupwio, MD, Port Hlro\, JIich 


P ARAT\pnOID ostoom^ehtls lias long been regarded as a comparatuch 
rare condition Cases reported m the literature show that ostcomj ehtis from 
a parats phoul B organism oeeurml eight times to one for parats phoid A "Most 
of the cases reported lu the literature ime not been fatal llowescr certain 
cases, particularls m children nine terminate fntnll> as those cases reported h' 
^eal and McFetndge * ‘>eidensleni rcporteil three eases tint Merc not of the 
acute t\pe but cases that nppeaicil spontaneoush without eser hasing slioMii 
other smiptoms as an enteritis or otlier Salmonelln infection Prinnrs infcc 
tion of ^nlmonclla was not recorded in an\ of the three cases Roentgenograms 
that arc reproduced in iinin of the niliclos gne a picture of tj-pienl chronic 
osteonuilitis Mith more or less localized nrens of destruction involung iisualh 
one or nt most two bones letter’ liowcscr reported a case of multiple osteo 
nnelitis complicntint, a paratsphoid fescr mIhoIi terminated fntnllc The roent 
Renognms il!ustnte<l in iiis paper show coiisideralde massive destruction of 
seieral bones of the bodj This iiniKed destruction his been noted in the 
foIloMiiig ease report 


itFrorr oi c\se 

\ 10 \(.Br oil Mlntf K.fl *.1millft to th» ho t'ft on \ust 10 lOtr comi lauims 

of R temfle [am on.l ^wollmg of lh» lower end of ih» lift frinur willi iniolioinont of tlio 
Vnre joint sli« l.al « histort of «lii pint Rnd fatlij.g on luh i Hib following win li <lie 
nofol Rome psm in tlie I it kno. Two .hjj hkr «ho notel abdommsl enmps and nau ei 
ytli one or two op. ol.i of rom.tiiic nnl one of dnrthcs The aett morniac on llie third 
-iar folio Milt the mjurt rlio letrloji.l MMcro pn.n |h« Pft frmur at the lower end Mio 
put to b 1 l,> I, f fnm.t, amt no Mnitito tr^tmi-at wa. g.ven until »,t weeks later 
when rho «a. ro.n M her home w.O. u temteralure of 100 F V hrec wellmt ameard 
.t tl. lo,„, I „ ,1, , ,Pp, 

•met ant he miiiitiiinel th«* kn e ui n rompsrtliieU neutral position so that it was as 

»>"> many eran,,o 

oCOOO unil» 
was netati'’ 


re tuuni Trratm nt n ,rt«,l I loo tVlture with 

r f peni illiii l-’inc t’''!* eserr four hours Liv anl tn ht. The unne exarainat on 
Ih 1 1 >...1 room on Xosost 1 " wa. 3 ;;. 0 <K«. r.sl crU W cent hmoglohm 
fil mrm M ‘' 7 ^'"* ’"^*'" ®' «• »» nPUtrophilr. 50 c^nt filamrme .1 

,;rrrr™;:rr,T-,™r;r,r/:.:n:„r 

i'"'.,”:-': r "■ r"" "'r: i?'.;:: 

r .1 , irlrrm.ne .1 naluro in the p. I.Ical eparo 

ths. .twa,.hou.M 

Th. rr, " ”•'7"'""' 

malrli one det^rr Othrr Wt r« .hn ,,w ,h« « ^ 

in the disjmo IS of an aru 1 # o.toom»yl,tM or the tm .r.t.iy nf 'oneurrrl 

Xucust - wporatMe eipUrBlioB of thoinf^M.l « o f»rgrnie sareoma. On 

to Mrrm.nr’ur n.turr of .ho infJ.M 7“ 1 . I. "7“ Wth a froren ere.ion 

Ilryrlvol for puMlcslI n. <t.t jj < 
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8 Tlio \aliditj of the of achlorh^dm anil h\ pochlorlij dna as signs 
in the diagnosis of gastric carcinoma w established in tins studj 
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appareiitljr rwovercl vmHi ion«iJeral>lc rapidifv for a Jaj The two Jajs followioe tlie 
cpentive procedure the tcwperaturt went fo 1006 F Following thnt the temperature 
rem lined from 09 to 00 6 J , nexer going entirely to normal 

On Vugu«t 2T, fiaotlicr blood culture was taken, the re ults of which X'ere found to be 
more cocci in clump Oft September 2 an adilitional blood culture was reported negatixe 

m twenty four hour"! On fortr eight hoars gram ne),atire bacilli which were uiobiK xrere 

recoxereil The e wore thought to Lc a eontnminant so the blood culture was reptated This 
hbo-l culture nt o showed the gram ne^atire bacilli They were trarnl down and found to bo 
piritxphoid V by fermentation and biochemical reactions and by pecifie antiserum apglutin i 
tion« On September 12 the blool culture wns npeaieil again because wc coulJ harillx Ik 
liexe our findings ^gain the blool culture was po itixe for a gram negatiTc bacillus and 
again was provel to le jaratxphoil \ On S<»pttinl>er the ia«t was remorcl nn 1 tli 
lire" lug clniige<l with nrioval of the {etrolatnm gauie and the drams in the popliteal paic 



140 tUJlWlO ^ S MrV 

tion s!iouM this hive been an o tcogenie s«reoin*i The frozen irtion prove-l the eondition 
to bo that of an osteoinTebtii with mniijr eef|apstra and emcH early bone formation, thi 
Accounting for its appianmo ns an oste«„«iie partomn Just posterior to tho lower cad of 
the femqr was a large nloors alKint the s»e of a null gropi-fruit Tins was filled nitli 
necrotic tissue pus and pieies of lone The lione «as aaueerizi I irilclv anl Curetted out 
with large curettes All of the miteml that eoull be easily reinovid was retnovi-d from the 
nound K petroleum Jelt^ pack was left in the fetunr an 1 rubber drams were lusertet into 
thfl large al see a in the popliteal spmee The leg was ihon dre* ed with petrolatum gauze 
nnd placel in a plastir ea t hip spira to afford rompMe iiniuobilizntiOQ 

A culture was taken from the left femur nnd no organisms were found on direct emear 
However tin. culture rcovercil niany eo<n in elumps after twenty four honrs, the eoeci grew 
so pirof u el} that they edvere 1 the eultnre nie Iinm completeU 

Two whole blool Iran fusions were given one the day of the operation and one the das 
following It anl penuilliu was eontinuel al 50 000 units eirry four hours The patient 
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appirmflj reco\ereil vitli cim'-iJeraW<* rapiilitj for "i fiw il*!}* The t«o dajs folloning the 
operative procedure the temperature went to 1006 F Following that the temperature 
remame 1 from 99 to O'' 6 F , never going entirtlj to normal 

On \usust 27, mother bloml culture was ta&in, the results of which were found to be 
more co ci m clumps On ''epttmlier 2, an additional blood culture was reported iiegatne 
m twenty four hours On fort) ei,.ht hours gnmnegatcve bacilli which were mobile were 
recgi'ered These were thought to be a contaminant so the blood culture was repeited This 
blood culture al<o 'liowed the gramnegatni* bacilli They were tncei down and found to be 
piratyphoid A bv fermentation and biochemical reactions and bv pecilic antiserum agglutina 
tions On 'September 12, the blood culturi. was repeated again becau e we could hardlj be 
heie our findings Vpain the blool culture was positive for a gram negative Incillus and 
again was (rovel to be paratyphoid A On Siptimlier 9 the ca t was remoaed an 1 the 
dre mgs changed with ri moval of the pi.troIatum onnte an 1 the drams in the popliteal spjie 
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tion should thin ha\e been an o«teogeme mrcoma The frozen eetion proved the condition 
to l>o that of nn o teomvelitia vrith tnanr f>eqae tra an] njueU eartj bone formation, thi' 
aeeountiDg for >ta appearance as an o3teD„enie aareomt Just posterior to the Ijiver cn] of 
the femur uas a large ab cr a about the n/e of a small {,rapifruit This was tilled nith 
necrotic tissue, pus, and pines of bom The bone aas saiicerizid widely and curetted out 
with large curettes All of the matenal that eonid le easily removid was removed from the 
wound A petroleum jelly park wss left in the femor so I rubber draios were inserfel info 
tlie large abscess in the |opliteal space The leg was then dres el with petrolatum gauze 
and placed in a pla ter cast hip pica to affonl complete immobilization 

A culture was t iken from the left femur and no ort,aiMsms were found on direct smear 
However tho culture rei otered mane coeti in clumps offer twenty four hour , the cocci grew 
so profusely that they eovere 1 the culture nw Iinm rompletely 

Two whole btool tranafu ions were given one the day of the operation and one the day 
following It nnl pcniedtm was continue] at 50000 noits every four hours The patient 
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<hi9 date another hlooJ culture taken niid it wjs found to he negative for Uent) four, 

fortj eight and eient> tno hour* The atrcptomjLin honerer, was continued to complete the 
ten dajs' treatnunt Ilefore treatment wb* stopped there wert more esteiisi'e eruptions 
oa the aiw., the chest, and the kt,s Then, ^ere no other sj-mptoma of frei'tomyciii senai 
tnitv such as Tinging of the eir» apha«u, rertigo nnnsea or vomiting 

Eipeatc J X rav iie«s of the f«inur were male during the changiS of the ttst and it aas 
found that there aas no improicnicnt m the roentgenognms until after the streptomycin 
therapy By Pelj Ij, I'ld" there nas some hldmg m of the o teoiayelitis lefevt and the 
texture of the bone "ippeared mote sohd Further radiographic tudies taken on May 16 
and at three month intervals from that time on, show i continued improvement in the shaft 
of the left femur ( ec dig -) 

\tter one year s treilment m a pH ter ca t with complete immobiliration the ca t 'vas 
removed and the child allowed up on emtebes The skin le ion had been healed coniplelelr 
at the time of ee ation of atreptomxem Ihcrapx There was no additional infection either 
from gram negative or gram fo«>ti'e «r,^ani ">» following the tliirtv one davs of penicillin 
ind the ten davx of atrettom\ev» therapy In \og««t iwd” it was found that the left 
leg was shortened one and one half iQches as compared with the length of the right leg 
It was felt at this tune that probabU the epiphv is had been partitally destroyed at the 
lower end of the femur e picialH the medial a pect of the femur There was a 16 degree 
valgus deformitv at the knee at this time Dv October this had not imptoeed and a lift 
With an elevated heel and ole was male for the left foot This compensated for one 
half of the horteoina and made her more comfortable and improved the gait s>he was 
BOW allowed to walk on the leg with rare and with the aid of rrutehe should she wish to 
make anr long tnp \ further check in Peeember 1‘'47 showed a greet improvement in 
the length of the leg a great improvement in the amourit of calcium deposited in the 
affected area, and improvement in the vulgua deformitv at the knee 

Iq Biccmber the valgus deforinity on the right leg (the good leg) was Q degrees. 
The valgus deformitv on the affectnl le^ was 11 degtets improvement of S degrees over 
the measurement* made in October me” The leg had grown is length so that it was but 
one inch shorter than the right te„ ItadiOnraphve examination at that time showed a 
femur that appeared almost within normal limits slthough evidencea of the infection 
howed in the lower one half of the bone and in the roughness een on both antero 
I ostenor and lateral V lew R {t ig ) 


Dl-st-LSMON 

It IS Rctiorallv coiiMilprcil that a miwl infection such is a coccus form 
md a Incillirv form seldom if ovir itlnck a Iwnc sinniltancoush in a prinnrv 
ostiomyelitis This I ImIkm is i tnse ot imxt.l mfettton in wlneli there wen 
two orgMUMiis involved in «susi„{^ the priimrv IcMon It is prolnble thtt we 
Would not htse idewtvfuvl tlw two oTfrvwHnis w ere a not for the selective mture 
of penicillin in trenliiiB tnni inginvf orpntii-.ms ^\e were ible to clear the 
Rnmpt.sitiVL o^,.^nlMIls from the hloml stream with the pvnicillm hv its 
extended uve for thirty one tl ivs Diinn„ ill of this time there was no elTeet 
on the t,nm negstne orgmwms which did not respond and which contimnllv 
grew from all of tin Moml eulturos m spite ot the use of penicillin The open 
tive wound and tin ridio,.np1ne finilings confirmed the presence of some 'iddi 
tionvl inf.ction other than the cmctis form The operMne site .lid not heal 
,.r . > ..lenoos ot h, olmt »...kr ,h, „se „f ,ho p„.,c,Ih„ It ,I,d ,h„„ „p„| 

closure ami rapid Imliiij, after the ktreptoinvcm was used * 
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Nen g^ute nns placed in the nound and the plaster east reapplied Pemeillm was eoaliDued 
all through this proeeliire On h^ptember IS penieillm was discontinued hciauao it haJ no 
more effect on the gram netafirc orgaDi<ans found in the Wood stream. This was a total 
of thirtj one days of penicillin therapy at the rate of 50 000 units every four hours 

Because we were able repeatedly to isolate this gram negative bacillus, paratyphoid A, 
wo decided to u«e streptomjem which became aTaihbk on ‘teptember £0 The streptomycin 
w)is started on Septemlicr 30 and given at the rate of 300 mg every three hours for tea days 
This was considered as a lerj large do e for a child of 10 year however, we fill tint with 
a po itire gram negative bloat stream mfeetioii the in'isununi dose should be given \fter 
ci^ht days of treatment with streptomveiD a fine papular ra h developed os both arms On 
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OS paratN-plioul A nnkiiig the ratio o£ paMt%-phoKl A ostcoIn^elltls 1 to 6 for 
other SilmonelH osteomj elitis cises Vnj o!»tcom\ ehtis ciused bi, Silmoiielh 
infections can be consulered an nnnsuil occiirrcnte 


CONCLUSION 

Identification of the Staphlococctis aureus vas made b\ repeated growth of 
the culture on phtcs The orgin inniiit*iiiied its chnnctcnstics of yellowish 
color and colom formation 

Identification of the pamlrphoid A was done through fermentation re 
letions using first the fermentation of the eaibolndrates dextrose lactose 
sieclnrose maltose and minnitol Tht results of these tests located this organ 
in the paratsplioid group Further studies were made with Kussell’s medn 
Slid Kliegler s medn The organ produced no change on the slant and pro 
duied n vellowish butt with gssfomntion in Kliegler s media 

following these bocteriolopie studies ngglutinstion of the organism was 
done -vud it was found that then was positne agglntinatvon with paratsphoid 
\ m dilutions up to 1 60 and J 20 There were no sgglutnntions with paia 
tiphoid B ae,.lutinins 
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According to Veal and ilcFetnilge* the onset of a paratjplioid osteo 
mjelitis, whether it is acute or sulncute seldom ha the sirae se^entj as that 
of a pjogenic infection In \iew of this it is entirel> possible that this case 
was primarily one of a paratyphoid A infection with a secondary coccus in 
1 asion of the bone when the patient a resistance had re iched s low ebb This 
child did not ha\e a great deil of pnin until after she Ind been disabled for 
about tw 0 w eeks Then she began has mg much more sci ere pam w Inch wonhl 
mark the time when the pyogenic infection innded the osteolytic lesion. 

This case demonstrates the excellent laluc of penicillin for gram positive 
organisms and of streptomycin for gram negatne mganisins It must be re 
marked here that both penicillin and streptomycin should he used in adequate 
amounts llaiu of the failures in therapy of osteomyelitis as in other eondi 
tioiis come from the fact thil not enough of the bacterni inhihitints aie 
used from the x cry first Other failures nrt due to stopping the ding too soon 
It is true that pantxphoul organisms are about as sensitive to streptomxcin 
as any organism except tularemia It is my feeling that the penicillin should 
be used m doses not smaller than 50,000 units every four houis in any case 
of severe infection Vith the streptomycin I feel that it should he used to 
the patient s tolerance laimediatcly, keeping a close watch on the sensitivity 
reactions especially imping in the ears vertigo nausea and possible vomit 
ing Skill manifestations, similar to the ones seen m this case are of least 
importance while ringing of the ears is> the most important indication for 
(Iiseontiiiuingits use 

This case also demonstrates the well known fact that osteonn thtis what 


ever the causative agent is still a very difilcnlt disease to tieat Tins patient 
LS making a good recovery and it is probable thit the long txtended im 
mohiliaatioR had consideraWe value in maintauinig the good viork of the 
penicillin and the streptomycin There is no reason in osteomrelitis to diseon 
tinue the use of open drainage smecnzatioii of the bone and packing with 
petrolatum gauze even though we hove penicillin and streptomycin as verv 
good bacteriostatic agent* It is probable that the blood transfusions given 
this child aided materially in controlling the more chronic gram negative 
infection of Bncilbis parnlyphow* A 

It IS probable that there hive Wen other cases of mixed infictinn in ostco 
mvelitis It was possible to identifv both oipannms because of the sele<tne 
action of the therapeutic agents nscil TJsuallv the cdccus foms obliterate all 


other growth on a culture That was true eaily in this case However with 
the history of enteritis for two davs at the onset of this condition I feel that 
the primary cause was Bactlliii paratyphatd 1 The reports in the literature 
concerning Salmonella infections cnusiRg osteomvelif/? include the sitleen re 
ported by kVeaver two by "Neal and McFitml^c one by Jettci three by 
Seidcnstein one by Kraiiss a case of Salmonella infection involving the knee 
vointbv Mnke and Downing one hv Gottohe one In Knlowski two In Ritter 
and Vochner end one bv Weaver and ‘.herwood making the total of twentv 
emht cases Of this group there arc onlv four tliat have been definitely proved 
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Tie Pije^nteHts nliuh Imd pmion.lT numbered fuur to five per dir, had decreased 

to one 'null oae on the day pt\.Tioo« to admi ion At 2 A.M on the daT oJ adrai ion the 
mother noted thit tht. infant hal pa W a tany «tool with two or three brifrht red clot’ \t 
tso- to three hour intervals the infant comed to hw«. (obeh}’ pam la ting one to two ininntes 
The th\U had been boru following a nonnal pwtrn*'"*'^ tnthout complication’ Labor 
was of ten hours duration IhN'Wilogie ictetua was pro-ent for two weeks Iht’ieal 
evammation reveale-l n wtUvUT«loi<d weUnonn hed infant tijing out as if in pain The 
the’l -waa tVar and there wore no abnorisahlies of the heart The abdomen was ’lifchtlj- 
distenled omenhal rigid and tjuipanitie No definite ma e« eoul 1 be felt Ilowcl ’ouijds 
were lacrea e<l in pitch and lirr^ueneT ’n^Ke'tive of a mechanical ob truction In the left 
ingnical area there was a firm oniewhai mdurateil nu which when palpate! cau e<l the 
infant to cn Poth te’ticlcs were in the 'rotnm 

On revtaV esaminatiow «. ooictthal indurated nut could be felt ju-t to the left of 
the rpiJline On remoring lh«* finger small Irw-h Mood clot* were nnte»i 

Lalomtary /Jnln — The urine waS uonual The hemoglobin was 13 1 1 m the leucocMO’ 
numbered la utMl p< r c tuiii The pla’wa chlori lc» were 561 

The diagno i’ nt the time re tel between a trangulated inguinal hirnia and an iniu* 
u’cepioo 

I rov rindin'!’ —V coul film of the aWomen rerealeil a rather markeil di lenlion 
of wall l.o«rl loop lhrou{,hout mo t of the al«l)oen with do defiiiite ga« pattern recogaireJ 
la colon loop Ther^ was at o eon iderable oh I feial maierul iiii.ae<) with ga but it could 
Dot bo determined whether this was in <«loo or mall bowel The appearanc* auggeatoil 
a mechanical ot truction of the nisll l-owel although the pn *ibjliM of nn ileus w nh impacted 
fecal material in the colon could not U excluded 

Denum Fnrma — Parium mixtur* was run info Ibi colon unler verj low pre ure an\ n 
cullap’cil colon of normal UngtL aol >n normal po’ition wa filled TlU’ examination demon 
trated that tho larj^e collections of ’olid fecal material mixed with gas noted in thc’O films 
were in the snull bowel proxtiual to the colon There wa* no evidence of inlu n lejtion 

Operolio'i — M ith on intratinous neidle m place the operation was begun about thirty 
fire hours after the initial attack The initial inci ion paralleled the left inguinal tigjoient 
It wa’ our thought at the time to remove the ac and towel in toio without jutennK the 
»ac (Dcatirt atvl \arco‘) Uowiver m di ecting dovn through the ti ue* around the ae 
the con'cata of the ic droppe! I>aek lulo the periioneal eavjfv \n ndlitional mci ion was 
then mad cxtenliiig from tin milP of the laitixl met ion horwontallv and to the right 
This wa« extend al town to and into Hit ptntoneal eariiv 

When the ptfitoneal catilx wa entere«l the lionel which wr* tremendou It di tenied 
evivirntei Thi hampcre.1 the proeclure ireroen loo-lv and thert-fore an a eptiu deconj 
pre. ion was performci This was done fii-t imply It tapping the bowel with a J5 gauge 
neetllc an I th>ii again Iv the mellio.| de nbt I bv Wangen teen. Th, dpcomprrtsed the 
tvjw 1 I on il rails &■> I an attempt was mate t« replsce the Wwel within the alHlomcn \t 
this l>oinl lift ults with the ancsihe la male it Tiituall} laipo* iWe to do thi The pres ure 
of the clges of the nlxlomioal woun! «g,u, t the mesenieri ve* el es/wnJJr the vea 
cause.! omi ut eroo hematenia formation la part of the bowel which wns of some worrr 
hut little on cquctice ^ 


V »o.B a the anc ihcix wM operation was centmuM \ quick 

cxaminntirn of th bowel rcvexl-d a Hick gant renous segment of about 10 enu in IcnctK 
andWiteJaWl m f the rtcocpj ft "as u«. Id to perform an ana. tomwi, 

or the il.uR, to tic agenting colon after esei lag the lOTOlred ileum topaher with the cecum 
an I app. n lix \n m l tyn I a eplic aaa tomos» of .leum to the ascen ling colon was made 
with one row of -mlwr. eutur.^ The me.enter.es wer then opposed Sni sutnr^J , ’ Tw 
The inguinal hirn.a «a, tJca «^„e.l s.nipU It elismg thT^k of the s 


i the al lomrn The aUlominal wall « 


I til a elosed wHh interroite-1 silk sutures 


from la 


Case Reports 


IWMARY ni SPCl ION OP OANOfiPNOUS 20EUU ITII A^ ASTOMOSIS 
AND &UR\ n AL IK A NINPTI FK DAY OLD INFANT 
A C\bE ItdonT 

I%AN D B4R0\0>'iK\, M D A\T>IjL0\DKrLsoN 'M D , AIisNp \roLis, Md,-n 
(From ihe OfpaTiTnent* 0/ Sorp^Ty and J>«d.aJn « r««im*{y of a/«nnesoto Hoj^itaUJ 

T IIF manas^cmeiit of sUangnlatJn^ eungronou'. small bowel obstruction in 
eailv intancs has been a problem tor mans jears In tbcir book Ladd md 
Dross’ stated tbit in babies under 1 lear of age, the inorlaJitv of leseetion for 
gangrenous intussusception runs extremelj high averaging 75 per cent or more 
In their series of eighteen cases wherein resection was combined ivith anas 
tomosis, onh three patients recovered Jn congenifal atresia of the intestine and 
colon, where snccessfullj treated patients arc still rarelj desenbed in the 
medical literatuic, thej reported seven successful cases out of fiftj two of 
various anastomotic procedures \Vhcn one realizes that otniobt all of these 
patients are within the hrst week of life, the significsnce of tins achievement 
becomes greater Jforc rcccnUj Dennis* has icportcd the siicecs.sful use of 
resection and pnniarj anastomosis m nine cases of gangrenous or non reducible 
intussusceptions in children The vonngest child in this senes was 39 daj's old 
the oldest being 9 vears 

At the Unnersitv of Minnesota IIospilaK the use of single lajcr anas 
tomosis over clamps as advocated hv M nivciisteen has liecn llio procedure of 
choice He Ins also advocated the use of aseptic decompression and pnmaij 
anastomosis in selected cases of small Itowcl onstnietion * The advantages of 
the ‘ Jong tube’ intubation of Miller and Abbott as an adjuvant in intestinal 
obstruction arc obvious However the time lost m the placement of tins tube 
in the small bowel precludes its use as the sole therapv in obstructions of a 
strangulating nature 

It IS vvitb this in iiiuid that the following ease of successful resection and 
primarj end to end anastomosis of a strangulated gangrenous loop of bowel in a 
19 dav old infant is repurleil 


CAST SlfORT 

G B It Vo "aO-I ei an ISdayoll whila male infant ms admitted ( 

UniversitT of Minnesota Ho of Juno -0 I04S \lmut 2 A U on tlie ml 

of June 10 /oJJotwnff Hie -AM f« luiff It* ««*'<> *0 

Tl.K atta ks wert npestel rvery live to ten minutes and listed for aUiut two 1 

lidding the eh.n seemel tj quiet Mm lor the -ASt two fee.linR. U.e infant took very 

little and whateiec was taken was regnrgilatol 
crviDff only at infrequent InterraU 

iTeceived for publication S pt. IC 1*** 


\fter that he 
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Conducted by Auted Bi-aiock M D 


PRnmn TPR\T0’H\S of THJ literal RETROrEBITONE\L 
«;PACES 

IolI'iT I’ml'Mio All) • Ktwrrn R Cro^ AID f ALp}J^D \ Smith All) • 
iND Aibfrt a IltitoNts AI D f Dr, AIor\Es low i 

T\ ADDITION to rpportinsr n lase of a pnnian teritoma of the left latcnl 
A retroperitoneal spKc su(ets,sfnlh we will present a rc\ie« and 

ainJi sjs of tJK liter it im imiJiblc on this viibiect up fo Ifl-lS In the fifth sticn 
eases reMcwed the dnirnosis was established b\ the patliolostic examination of 
syrcicil or uitopst speeimeii'i This rc\ies\ will mclnde bnefls the hwtonenl 
backsrrouiul the histo.eiiesis u»l the palholos:K anatomi of this neoplasm Tlio 
oterall ineideiiec and the distnimlion of <<is<.s nceordinsj to a^c and sc\ will 
he presented The mptoms uul sisns treatment and prosnosis in these cases 
Will ho renewed This infurnijiion iras ihtis elaritv the concept of an cntits 
which IS seldom discussoil in medir*)! reference solnmcs 


iHsTORlC \t. 

Peinherton and AAliitloeP* ciedit Mor^timi with tlio first diseription of a 
letiopcritone d tumor in 176I Tumors m this location, nnrelatcd In ori^jin to 
idjTcent oij.ins were shown to exist In I obstem’* m lb29 The demonstntiuu 
of 1 primnrt tcntonni iwaitid Diehinson V cise m 1^71 This is the ease tint 
apjH irs in iss.x*nfiojt with the nanM. Ilowship in scseiat instances m the Iiten 
hire This is moiitioncd to itonl confusion foi the sur„ton s name w is A\ 
llowship Diikiiison 


IllSTOCFXFsIs 

A\c Inst no new tlaors r.lalne to the origin of these tumor, noi is it oiir 
intent to piosc or disprove cMstin„ theories Tlic most populir concepts at 
present ccntir ihont Spemaus* tlieon of embrvonic pnman or anizers md 
their infiuenrc or lack of iiiflueiiec on the migration anti growth of cmhrvonic 
tissues It IS iHlicved that the cells which escape orgamjcr influence are related 
to the invi_matin. primitive streak smee with few eseeptions teratomas arise 
m an immednteh preaxnl mednn or piramcdian location Ilansmann and 
niuld” menniinated uro-uiital nrnsts ns the site of on„m There is ceneral 
agreement howe'er ns to tWir ron^cnital mtnre and them origin from e 
h^e pluripot.ntnl cells Their s«l«e.|uent growth is not nndo"r the orderh 

>nl J'areori'^'s'l^ijnr tfStl'l, '**^>^•1 D.rw 
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3 ir 19*1 

In retro pett the most iliOituU part of the entire prtweJure wai our inability to keep 
the ehiM at a phne of ane^fhe n nberein atrainiaj; ant, fherebj, eri eeration eoul 1 be aToidea 
rostopfrufiie Cvvrtc — Tlie postopemtire eour«* n-w remarkably uneventful The infant 
hal a liowel lujvcment on the fir«t po^topi ratire day and contmueil havinc three to five moye- 
ments lailv tfirrenfter \feleni nhieh na« jresienf af first Boon disappeared The cfuid ivas 
discliarged on iiormnl feedings on the eleventh jo toperatm. day 

ratJiolooir report ' — The pros paumen of the lerminil ikom anj en-um weighed 15 
Cm V loop of lioiiel mea ured 10 cm id length amt IS mm m diameter There was an area 
of gangrene 4 cm m length The line of resietlon cunt to within 1 em of this area of 
gangrene at the nearest point The teriDinal iltuni anil eepum were reeeiied in one piece 
The terminal ileutu mca ured 3 (in in length anl 7 mm in d ameler the eecum So em in 
length and 30 mm. in dnmetcr The appendix mex ure»! 3 5 cm tn length and 3 mm m 
diameter No eimiige nas noted m this pure of the apeeiiuen 

Mitroseopir tcetioii of tlie imp of I onel nhieb appeareil gro 1} to be gangrenous shoned 
exten i>e hemorrhage involving tie teto x and mu eulin The niueo a appexre! to I quite 
well preserve I The niu eulins In torn nrens of the Itnf! »is xlmo t completely alnent 
The inesenterie le els were eongisteil with rel Wool eells Ihe apfCiidix showed no change 
Concluaion — Strangulate I Imwel early gangrene 

FoHoir «p — Mlien lx t sem one month after urgery the fhill was norimil m every 
respect He had gained S’j pounds 




A case of prinian resection of gangrenous ilcum with anastomow! and 
siinnal in a daj old infant is pre<5ente<l The cause of the strangulation 
MAS an inguinal hernia 

ItFhFRFNCFs 


1 Lalt tv 1 snd fro • R 1 Al lominal <<urg«rv of Infancy xnl Chillhood Phila 
delpliix 1841 \t II saun lers tompxoy 

- Dennia C lee non and I rimxry \na toiuosis m the Trextoieiit of Oangretioua or Non 
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COVOUCTED BT AUBCD BlAliOCK, MJ) 


PRnt\R\ TIRVTOMVS OF THK LAIERAL RETROPERITONEAL 
SP \CES 

foLisT P\n.«ta M 1) ,• Kjvxmi R Cros-- MD f AivredN Sstitit A[I),* 
VNO \tnrRT A Uarow's MD t Des 'Moives, low v 

I N \1)DITI0N to rcnorting n case of a piiman teritoma of the left htcral 
retroiioritniuul spict stmcsslulh tiealcd we will prc'^ent a review and 
anah;>is of the litcnturi. u ulible on this subject tip to 194S In tlie fifth uven 
nses reviewed the dnt,nos»s w^s cstablislipd b\ the pathologic cxanunition of 
Mir^ical or lutopsv spctirmiis Thu review vvdl include brieflv the historieil 
hiekeround the histogenesis and the pitholocic analomv ot this neoplasm The 
overall incidcnec nnd the dislrihution of eases according to a-o and se\ will 
be jiresilited Tlie svmptoins and signs treiimcnt and prognosis in these ciscs 
vtill lie rtviowcd This infomialion mv thus eJirifv the concept of an cntitv 
whith IS seldom disoushcd m fnedical leference volumes 


lIIsTORlCVt 

Peniheiton and ^\hltIot^v•' cudit 'Nloi^s^m with the first description of a 
ictiftpintoiud tunioi in ITCI Tumors in this location nnnlatod bv origin to 
adjKont orpins were sluiwn to exist bv Lobstem** in 1829 Tla demonstratiim 
of 0 primirv te r itmtn iw ul» d Diclunson case in 1871 This is the t ise tli it 
appe irs in issncntum with the nime IlowsUm m severxl iiisiancts m the liter i 
tun This Is mentioned to noid toiifusioii tor the surgeons name w is ^\ 
Howxhip Diekiiisoii 

IIlSTOC E\E>.IS 


luM no new theorv nlative to the orum of these tumors nor is it our 
intent to prove or elisi.iove existing tiKories The most popular eoiuepts it 
present eentvi vlwwt Spemvn tbeorx of crobrvome primarv organizers nnd 
their iiilluem. or hek of mnucnec on the murslion and growth of emhrvonic 
tissues It IS beIiove.l tint the ccih which escape organizer influence are related 
to the inv uimtiii_ primitive stnsk since with exteptiom teratomas arise 
in in immednteh prcsxial mctli'in or rwirunoelian location Ilansmann nnd 
Bu.ld ’ inenmiiinted iiro^initnl arrests ns the site of origin There is general 
agveemewt however os to tlieir cow^enital nature and their origin from im 
h^i, pt.inpntentnl eelN Tlw ir snlniwpient growth is not under the ordtrh 
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supe^^ ision of force;, that mamtam other ti<B.«C8 iii a state of eqwlibrmm They 
arc truly misdirected colls unleashed to their oun devices and therefori. danger 
ous Needham ’’ Hamilton,** and W lUw** emphasized their belief that tera 
tomas should no lonscr be considered as ihcomplctc fetuses as has been com 
monij done 


AS4T011\ AND rVTIIOU3C\ 


The retroperitoneal Bjiace is a potential space loialed between the posterior 
parietal peritoneal wall and the anterior aspect of the posterior bodj wall Its 
cephalic limit is the diaphragm ind its attachments to the bodj wall The 
pelvic diaphragm forms its eandal limits LaterflUy the boundaries correspond 
to the lateral borders of Iht ascending and desccndiiij, colon sud an imacinary 
projection of these lines m a sagittal plane Tn definm^ the lateral rctropen 
toncal area, Witzel’* put the imslia) liouiid-ities nt the vertebral column and 
the inferior boundaries at the linea tirminalis or the white line of the pcivns 
This concept of the lateral retroperUoned space is csi>CLiall> eonvenunt from 
a tlimcnl standpoint as sirrd tcntomis arc excladtrl 


The term ‘pnmm ’ teratoma rvfera spccificsllj to n teiitoma anaing 
indepciidcnth and not from adjacent orvans or structures Metastatic tumors 
are Mso excluded bv the tvim A teratoma is shiracterized bv W illis” as being 
a ‘ true tumor or ncophsm composoil of multiple tissues of kinds foreign to the 
put iti which It arises ” Bv the dcsi'iintion ' true he e/immaJes psrisitfe 
fitusos Slid liLteintopic acccssorv oi^moid (issue This is biscd upon the oh 
scrvfltJon that a pnnsitic fetus is a rjviuscent mdformation Aceissorj or 
heterotopic organoid tissue i a coonlinaled orderlv (niowth coetmeems with 
surrounding tusiu — luophstic qualities are missing It is admitted that well 
difTcrcntufed tentomas do have mnturc adult tissue in some instances This 
vloos not imply, however that it is an orvletlv (ootsueous ^.rowth Me have 
found no leiorfl of a piinnrv rclropcriloneal leiatoma being found incidentally 
it necropsv It vvould not be surprising should one bv louiicl In a fstal case 
nported bv Hnnsmsnn and Budd '* the patient a man 'll vtan of o^c gave a 
historv of a tender mass in the left upper aUIomiml quadrant at the age of 
4 vears He succumbed to an infceUd teratoma in tlie left upper uindrant 
fort! scun lears )iltr although the on„mil mw had subsided forty six years 
pitvionslv Therefore the true tumor ch leactenstics of Millis*’ arc borne out 
bv onr findings tint after an iinj’rciliet ible penwl of time rttropeiitoneil tcra 
toims will become of climc-il importanci. as a resiiit of their growth They are 
not subicct to the regulating nnd restrictmj influences that Uie bodv exerts 


upon i(s normal (f'Sins 

I nbiyomis and mixed Inmors alt differentiated bv "WiHi-s * on the grounds 
lint thev represent lumois of tissues mJuttnous to an or^an or le.ion 

vjimple dermoid evsts ire differinfnfed on the tnsH of the hek of mulfi 
1 , o! Tlif Cndiiiin of Piik and menlionc.l b> f urns' on 

L hi"h iiionlonoo of (n.-uf nrallipliot. In tho onllfil demonl o),t, nhen 
thoraushh osanra.cl ohonld bo Kopl m mind For tlm ton™ no h.oo boon 
adoorM t» the nsc of tbo nbnfndona form ' detmo.d tost 
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We ha^e made no attempt to classify the reported cases as to \\hetlier thej 
vrcre c>stw or solid for practieallj all teratomas s>how a relatn e amount of both 
features unless obliterated b^ caiunomntous or sarcomatous thanges 

Of the fiftj cif^ht cases, the mord of which we have compiled in Table I, 
in which there were reasonabU ateeptable patholosie examinations there wen 
SIX eases in winch malignant degeneration was present, or an incidence of 10 
per cent In Jlecraa 's case,’* the patient developed local recurrence and 
metastasis despite the fact that no evidence of malignancj was found in the 
teratoma at the time of removal Walanabe s patient** showed carcinomatous 
metastasis at the age of 23 months Followup studies on most cases were 
poor and it ma\ be assumed that the incidence of raalignancj is higher than 
wehavesfaled Also tlie microscopic data on manv cases were hard to evaluate 
Teratomas differ in their mahfmJiit tendencies depending upon their location, 
as pointed out l>> Fwiiig* Our statistics should not he compited to those 
dealing with teratomas of other sites 

The largest teratoma reported in this region weighed twentv six pounds 
and was successfullv removed bv Cordou’* 

In general these neoplasms occurred m a ratio of 2 1 m tlie left side 
Accurate determination of the point of origin was not alwavs possible 


INCIDENCF 

Evaluation of tlie iiitidcnce of this neoplasm was diflicalt because no lar^c 
series has been reported from a single source In 301 cases of malignant tumors 
in children Farbor* reported one case of retroperitoneal teratoid tumor Don 
nellj* reported two teritomas in 05 consecutive primary retroperitoneal tumors 
in all agts This senes covered a twentj jear period and represented an ap 
proximate inculenec of one case per 170 000 hospital admissions* Donnellv* 
further estimated that there were 500 primarv retroperitoneal tumors, reported 
up to 194C Of our colloetcd cases 55 correspond to that time limit which indi 
cates that 11 per cent of primarj ntroperitODcal tumors are teratomas In tlie 
senes of rotropontoncal tumors rtlwrtcel bv Frank 9 3 per cent were teratomas 
nobelP collected bO retroperitoneal tumors 5 of which fulfillccl the reriuircmeiits 
ot primarv retroperitoneal teratomas 

We consider 5S cases vvlueli includes our own as bona fide primarv retro 
peritoneal teratomas \\c were unable to ventv pathologicallv the two cases 
ot Irua and Waliasas rcpottevl \>\ Metwv and Frazier’* The ea.se nported 
In Fuller and Jogger* did not meet the requirements in that the neoplasm did 
not originate in the lateral ntropenloneil spatt Judd and Fulelicr* gave no 
pathologtc tv. ports on their two exses, thev^ reasons tliese five eises were 

dropped from consideration 


The avinve age of the nported easts at the time of the dia-mosis was n 
seats I-iftv five per cent of tUev wen in the first decade and 30 per cent wen 
diagnosed during the fust vear of life Tin per cent occurred m the second 
decade while a seeondarv peak was noted in the third decade with an ^r.r.,.U 
of 2-. per cent Oulv 10 per nnt oeeurrcl after the a^o of (Inm % r ! 
individual rei>orte<l bv fiolwll » was 53 soars of age The oldest 
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SEX 


The fie\ %'as not rcconled in four oivs Of the rem'iiniler 57 per cent 
were females mul 43 per cent were males 

SIMFTOMS VNO FlSOtNOs 

Abtlominal cnlargcmont atid a palpable mass an tbe most common findings 
Ihese eases The ssmptoms are sn„iie and not alarming until tbe groiitli ol 
111, tumor is nell ailisiieca That ore predomnnntli the result ol pressure 
leident to the grontli ol tbe neoplasm They freiplentlj incltiile abdominal 
or bark pain There are ejmptoms ot intestinal obatruetion mill nausea remit 
L eonstipatmn and netglil loss rn some eamis Less frefioentb he simptom, 
r lids to the tintiars sjstem It is not uneonimon to find dilatation anti 
Le of the seins ot the interior abdominal nail as eollaleral eircuiation 
prommenee of ,s,rem,t.e, ma, result The 

,s pulsations Its molibtj is gcnerollj limited Oeen 

tumor mas i*en reroided in ebildren but Ueernj and 

‘prf si ftat leter » more eommo. m relroper.t.oeal sareonm. 



lit CENT NDWNCESIN SUKGER\ 


15j 


DUONOSIS 

The specific difl^nosis is tisinlU not posiible preoperati\eU particularh 
when caliific deposits cannot he seen m loentRenograms Gisen a case with an 
abdominal mass regardless of sj-mptomatoli^ unless acute, time should be taken 
to localize the site b\ incana of roentgen studies of the gastrointestinal and uri 
narj tracts This will oNo gne the surgeon some eialuation of the integrit\ ind 
function of adjacent organs and structures and it mas determine the oporabilits 
of the tumor and/or the ta pc of sui^r\ to be performed 

Uonnelh ’ iincMuating pnmar\ relroperitoiie il tumors of all tvyics stated 
that the\ are most frcriuent in men m » ratio of appro\imatch 2 1 and that 
thea occurred chiefl) in the fourth and fifth decades of life This we feel is of 
duagnostic hignifieanee for m the else of teratomas onU 5 5 per tent of the 
cases occur in that age group and llie\ are sliglitlc more common m women 


I ltO(.\OslS 

The oserall mortaliti in this group was 70 per cent Four cases (Don 
nelh ’ MnjdP* Hu-c'* and \^ illis” are cseluded here because of insufficient 
data Of the 30 cases with operation in which the outcome was stated the 
patient mortaliti was >4 jier cent \n anahsis of the casts with operation 
dunn* the past ten \eirs which n«ml>0T $ including our own roaeals that the 
patient mortnliti has been 0 

Tudsing from this series 10 per cent of the teratomas ina\ be c'cpectcd to bt 
mali«nint at the time of the oj'cration I-aih remoial of lla teratomas will 
he accompaiiKil h\ a iiduction in the number shoiMii^ tnalunanci 


CISC BErORT 


c j 


u tatcnrull nliite mna n IhkIc dmer nas admittoil to ilie lio pit il Miy 11 
t HkiMhe of liTt wwk tluronoD This terin after lifhnt 


I'lS coinpHinint, of » u*. i « 

Ihe i>i U of ■■ tru.k hot uUi li nticl.e.! np] 
bt the refefina pin ' - * — *" 

whirli gsM* no relief 
lanlin;. lifting l-en 


The I itlienT lin I 1 
< Hint tin'*' he liii 


■' rou" ' \f»er an x mv exaniinatio,, 

lrenie.1 n.tl. hot baths ^ luralo acral belt apfl.el 
lie lain »« constant ant .luH It was aggravate! bv prolonge.1 
, an I joinng Tli.r^ naa pcrio.Ue raaiation ,nto the right lun with 
il II iKS-t „f the thigh There had no n.itnbnes, or i^re the la 
1 . fra tore of the , l,„ 1957 ^hen l,e was thrown by a .vdone 

111 j.r.wli. right hi| {Bin For the pun he was alnuttei t„ n,, 
lm,,tal in nil ani PI. tin |.otl. oec9„>n the x rav eTuninat.on revealcl slight .1. 
formilv of t! right I ul ir nnl im-IimI rami This was intcrprete <1 ax re tluaU of the 
Tiou* fmrturo The rrm lining pat meliral hutors was jrreletnnt ’ * 

... .omiw. ,1, 

limits of oirmal 

s r" 

tulT (anteropo icno 
nr injur, esrept for 
post nor 
apex of lli^ 1 ' 


" x^ann 
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RECENT AD\ VNCFS JN ‘»URCFR\ 


Mifro<copifally the lining con lateil of a tbia lijer of ^qnamoin epithelium (Fig 4) 
In the subcutaneous t)« ue rumejoua largo eelaeeous gliotls «ere seen Ifair follicti-s were 
prc ent Areas which appearel rougheneil and bemorrh-ipc nere lined by granuhtion ti ue 
(Iig 5) A dense fibrous connectne tissue stroma was inftltrnted with lymphocytes plasmo 
cjte an! many large mononucleir cells A few pant eelN were seen. Both smalt anl 
dilTuse areas of recent hemorrhage were numerous PenpherBlJy, the wall was niade up 
of scarrel fat and striated muscle ahowtog ome round-eel! infiltration, particularly in pen 
inscular locations Two large mjelmateil ner\e trunks of normal structure were seen. I>e 
calcified tissue rivealed small areas of bone closely miorporntcd in the fibrous wall of the 
cist (iig 6) Intramembrnnous lione fornuitioii was sppsrent ^ome ealcium salts were 
depn itei\ in the fibroin fi sire No ertleoce of eatolcrmal sfrnefure was foumJ Ni eri 
dcncc of nmlignnncy was apparent 



FI? " — Retrourade pjelograin (anIeroposUrtor) pnstoi erath els showing the lett kidney In 
M ieti lateral pos tIOR 

Course in So*pilitl — Po toiieratiyelT the drains were remored on the thirl day the 
patient was ambuUlorj on the fourlli day and the wound bealei by primary intention On 
the «econd day there was hypcsthesia along the di«1nbution of the left genitoferaor 1 nerre 
an! loss of the left iremasterie reflis On the eighth day an erithematou pruritic n h 
appeared along the di tnbiilioa of the left melial femoral lutaneoiis nene This subsided 
by thi. fourteentli day An intrarenoos |yeU>f,ram on the firteentli day revealeil that the 
left kidney linl returned some distance towarl the mi lime The [mtient was disthargetl on 
the twenty fifth po toperatire day snih functional mi|ainncnt of the left gmito femoral 

rra4musion \ofe — The pslicBt nas lealnuttel for the followup examination on 
Oct C 1948, three months after Iiwhatge lie slatel that the periodic Oi comfort in the 
right hip was still pres nt A burning pain aggraiated by heavy lifting was [resent in 
the periumbibcal area Tht patient had been otherwLe aymptoinatic There was an 
uwbilual hernia present which mcasarel approaimatelT 1 cm m diameter The neuro 
topcal examination including the lower extremities was negstuc X tav stulies of the 
lumbar and dor al spme and the retrograde pyelogiam (Fig *) revealed no abnoroalitiec 
An umbilical hemioplasty was p rforme.1 on Oet J3 194!> with an uneventful postoperative 
conrale cence Again etaminafioa of the festicl-s tvteaJed no aliDorniaJities 


RFCENT \mANCES IN &UPGEB\ 
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St'UU \R\ 

V re\ie\v of fift\ &t\en prjmnij teratomas of the lateral retroperitoneal 
spaces IS presente^l An aiWitional case has been studied and the patient sue 
cessfullj treated bj us Tlie origin of thebe tumors esu onl^ be theorized In 
tins senes 10 per cent of the teratora'vs had undergone malignant changes The 
remaining tentomns caused simptoms of procure as their local growth cn 
croached on surrounding mgnns Commensunte with its eongenitsl nature the 
tumor manifests itself most fncpienth m persons of the soiinger ace groups 
\ shghtli higher incidenec of ocewireTice his been found in females than in 
miles The left side nis twice is frupienth the site of origin as was the right 
side The size of the groislh is \amble and of no benefit in differcntnting 
teratomis from other tumors of the retropentoneal spaces Diacnosis can be 
expedited bi roentgenologic eiidenee of bones or teeth svithm the tumor V* hen 
such positue objeetne eiulence is lacking the diagnostician is beset with the 
difficult problem of giiing i preopentiic diagnosis Bi Mrtue of an under 
standing of the chnicil chaneleristies of tlie indinduil tumor tjpes this prob 
lem can be met W e Inie attempte<l to find elmical charaetcnstics of dngnostic 
significance in tlicsc compiled eises of retropentoneil teratomas 


Th« Kuthori «1 h to <zpr« a th«ir apprwiation to Dr C V Iwlkrr 
Plant of Kadlolory (or lil« ln(#rpr«la(ion or Oh roentfenograms 
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PECENT AD\A^CES Uf WPGEP^ 


July 19<9 

Jficroscopitally, the lining «onai^eiI of a thm layer of squamoue epitlielmm (Fig i) 
In the sulirutwieous tissue numerong large gebaceou glanla were seen iiair follicles were 
pre ent Areas winch appcarcJ roughened an! bemorKiagic were lined by granuhtion tu ue 
(Fig 5) A den e fibrous conneefive tissue atnima wai infiltrated with lymphocytes plasmo 
cyfes and many large mononuclear eells A few giant cells were «een Both small and 
diffuse areas of recent hemorrhage were numernua Penphenlly, the wall waa maile up 
of searrei fat and striafed ranstie showing some ronmlcdl mfijtration, particularly in pen 
vascular locations Two large nnelinatel nerve trunks of normal gtrncture were seen De 
cahified tissue revealed small areas of bom. closely incorporated in the fibrous wall of the 
cy t (Fig f) Intraniembranoas bone formatum was nppnrent 'Some calcium ills were 
deposited in the fibrous ti sue No evidence of entoleroial structure was founl ^o en 
dincL of mnlignmcv wis apparent 



rig 7 — R tfORrsrtc Pielogram (mtcionostcnor) postoperatiiet) showing the left klJnej In 
n less lateral po lUon 

Course IB Bo^pilat — Postoptrsliiely the drams were removed on file third dir, the 
patient was amhuUtory on the fourth dsv and the wognl healed by prim-iry intention On 
the second day there was hjpesthesia along the dirtribufioa of the left genito/cmor_J uerre 
and lo s of the left cremasteiii. reflex On the eie*ith day an entheraatous pruritic la h 
appeared along the di tnlmfion of the left oiehsl femoral cutaneous nerre This sub idcd 
by the fourteenth day An intraienons pveUigiwm on tlie fifteenth day rerealed that lli>- 
left kidney had returned some drstsoc* towsnl the midlme The patient wss <li ilnrged on 
the twenty fifth postoperative diy witli funcUonsl impairment of the 1 ft genilo femoril 


fiMdmiwioB Aotc— The patient was realmittel for the followup esamination on 
Oct 6 JO-15 nionfh* dischsrge He stated IhM the pcnojic d scomfort in the 

rin-ht hiD was still pres nt \ burarag pain nffiravated by heavy lifting was present in 
the periumbilical area The patient had been otherwi e asjtoptomatic There was an 
ambiKal hernia present which measured appnwmately 1 cm. in dimeter The neuro 
logical evsmmation inclulmg the Jowr rrtramrt.es whs negaUie Sray studies of the 
nmlar and dorsal spine nnd the retrograde pyclogtan. (Fig 1) revealed no abnormal.t.c 
iTumb h“ al henuopLty was performed on Oct 13 mS with ^ Po^loper, 

convalescence Again examination of the te t«-les reveatSl no abnormalities 






ANiroUNCEWENT 


BRITi^n WIERICW EVCir^NrF P£LIO^^SHnq CV^CLB PESEVRCU 
AWARDFIl Upf>\ IiEmMMESBVTiON OP Ttlf COMMITTEE OV OmmTIl OF THE 
■Nation Vl rE^EAKit CtoiNCit 

Britisli \nieriCMi l-xpiiance lellon.hipa in Cancer Re earth o£ the American Cancer 
Wocietj-, flKanJed hi the *iQciefy upon reeommendntion of the Comrnittee on Gronth of tlie 
National Research Council are offered to eitizena of the United States for advance! tram 
me and cspenence m t reat Britain in specialized fields of inve'ligation pertaining to the 
problem of cancer tlimllar fellovrahipe ore anorded b> the British Ftnpiro Cancer Cam 
1 aifcn to Ilnti h Mientista for atudi in the t oited States The Society and the Committee 
nil C rowlli welcome the cooperation of universities and l,o pitala m malting huown these 
01 portunities to auital k c indidiite* 

nil as or stc-dv 

TIiCkc fellow ah i{s are awariled bv the American Cancer ‘tociet> to 1 rovide si icialized 
Iraining for Vmcriean investigators n Great Ilntaio where opportunilica evi«t for lulv 
in facet' of re'carch in malignant disease not widely available m this fountrv Training 
for an eriiial number of joung British aeientists seleeted by the Cattipaign will he pro'idel 
111 this country The Society the Committee o« Growth and the Bnti'h Empire Cancer 
Campaign believe that the training of voung men and iromen in the manr complex dis 
ciplines of modern scientific thought and techowpies are fundamental to a sound approach 
to the problem of human cancer 


neoplastic growth in specialized scientific areas la which superior facilities esiit in Ureal 
Bntam 

QOAtIfICATtOSo or APPUCANTC 

F’ellow'liip' are open to citizens of (be United Stotes who po <e's the degree ot 
Doctor of Nledieioe, Doctor of riiilosophp or Doctor of Scietice They are intended for 
voung men and women cuibarhing uion a eaner in clinical mcdinine or ‘basic research 

' in the e 

e are to 


appiicaiiuiis siiou SIS •. 1 w - in Great 

Britain the individual under whom the fellow desires to work what problem he intend' 
to investigate when he wishes to start 


lONPlTIONS Ur AmuNTMEST 
Fellow sill js will Is. awar Ji I for a peri>l of one vesr 

The annual stipend wUt lit £1000 (JJ 02000) An iillowanie of fbOOUO i' made for 
travel to the ite of the fellowship in t tent Britain 

University staff Afponitnient with lescliing duties ngreeal te to the fellow is jer 
inittcl provided it carries no OdditiOiinl salanr and provide! it is acceptable to the Com 
mvtVec on Crowtb the amenenn ramcr Society anl the Dritivh fcmj-ire Cancer Cnmpaien 
So other remunerative work will be i*rmitted daring the tenure of the fellowship 

ydowsh'p a/pointraints nre subyect to the conditiin thnl once accepfel Ihev will 
not he vacated or the place of work changed williin the period of tinurt without the coii 
rent of the Committee on Growth the American (ancer Sovielv and the British Umpire 
cancer Campaign 

TIVtr OF ATPIKATION 
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Fellowships will be ciido effevtiTc at the 
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Howard, sitrrn \j.d petebs 


two weeks In the first cTpennient the pancreatitis was produced bw lif^aiion 
and dissection of the pancreatic duets This it the same tune assured the com 
plete absence of pancreatic en 2 \mM from the gastrointestinal tract on the oc 
casion of the second induced pancreatitis The liRation of the thoracic duct 
after the first experiment was completed excluded the tlioracic duct from trans- 
porting enzymes at the time of the second experiment This second pancreatic 
trauma was produced hj injection of biJe into the pancreatic ducts of a dog 
whose pancreatic enzymes thus had access to the bodj onij through the blood 
stream 

Intravenous sodium pentobarbital, inhalation ether and 1 per cent procaiiio 
locallv were selected as anesthetic agents to be used separately Blood for 
serum amjiasc determination yyas drayvii from the femoral vein and artery im 
mediately before and after anesthetization ITnne specimens were obtaincil 
a{ thirt\ minute intervals for amrJase determination 

Using sterile technique the peritoneal eantj was opened and blood was 
taken from the aorta and from small \enous and arterial yesscls of the pancreas 
In three animals the portal blood was similarly stiidicd An attempt to mini 
mne trauma to the pancreas until these specimens were taken was successful 
due to the presence of a pancreatic luesenteiy in the dog The pancreatic ducts 
yyerc then ligated at their duodenal orifice necessitating considerable paiieieatie 
trauma A nonabsorbable heUture was used Blood specimens were then taken 
from the aorta and the pancreatic and portal ycins at regular interyols for one 
hour (Table I) At the completion of the abdominal operation the thoracic 
duct was ligated at its tenous outlet in propiration for the substquent expen 
ment Again a nonabsorbable ligature yvas used ‘leyeral of the dogs rcquirtd 
parenteral glucose and saline as postoperatise supportne therapj 

Scyen to ten days after the first operation the laparotomy was repeatevl 
Pancreatic trauma was produced this time bv the injection of 2 0 r e of slrrile 
bile into the pancreatic ducts 

Blood and urine colloctiom wore repealed as m the first proccdun* The 
dogs were sacrificed immediately postopcraliydj, and by careful dissection the 
occlusion of the pancreatic and thoracic ducts was checked Specimens of duo 
denat deal and colonic contents were obtained for amj lave oaalj-sis 

The amylase concentration of the scrum yyas determined bj a modified 
Somogyi method*’ and concentration expressed m Somogja units per 100 cc 
of scrum Each concentration listed represents an average of two or thne ti 
trations 

RESULTS 

The concentration of nmylase in the serum rose rapidly even though the 
pancreatic and thoracic ducts were obstructed (Fig 1) 

The concentration of serum amylase increased approximately JOO per cent 
m the femoral vessels wvthm the first hour following the production of a bile 
1 3 — %T.r.rP'>tifis At the same lime the concentration of amilasc in the 

nt (Fig 1) 


thirty 
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Concentration of Amulasc in Serum of Pancrealvc 



Concentratvcn Armjlase In Serura of Pancreatic 
Ariertj (aortal Pancreatic S Portal Veins 
after Production of Experimental Pancreatitis 
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HoTTARi), s^rmr, an]5 peters 


S •< y 

I I9^9 

tin? iieeLs la the first cvpeBmcnt the pancjwtitis ^as produced l»j lisatioii 
and dissection of the pancreatic ducts This at the same time assured the com 
pkte absence of pancreatic cnij-n« from tlic gastromtestrnal tract on the oc 
casion of the second induced pancreatitis The ligation of the tlioracie duct 
after the first e'cpenment was completed excluded the thoracic duct from trans 
porting en^J^nes at the time of the second experiment Thi? second pancreatic 
trauma nas produced h\ injection of bile into the pancreatic ducts of a dog 
nhose pancreatic enzymes thus had access to tlie bod> oiilj through the blood 
stream 

Intravenous sodium pentobarbital, inlialation ether and 1 per cent procaine 
locallj were selected ns anesthetic agents to he used separately Blood for 
serum amylase determination was drau'n from the lemoral vein and artery im 
mediately before and after anestlietization Unne specimens were obtained 
at thirtj minute intervals for amjlase determination 

Using sterile technique the peritoneal cavitj was opened, and blood wu-y 
taken from the aorta and from small venous and arterial vessels of the pancreas 
In three animals the portal blood was similarly studied An attempt to mini 
mizc trauma to the pancreas until these specimens were taken was successful 
due to the presence of a pancreatic rocscDtety in the dog The pancreatic ducts 
were then bgated at their duodenal orifice necessitating considerable pancreatic 
trauma A nonabsorbable ligature was used Blood specimens were then taken 
from the aorta and the pancreatic and portal veins oc regular intervals for one 
hour (Table I) At the completion of the abdominal operation the thoracic 
' - — ~ r— 1 - t. iflcquent expen 
e dogs required 


was repeated 

Pancreatic trauma was produced this time bv the injection ol iO cc of stenh 
bile into the pancreatic ducts 

Blood and unne collections wore repeated as in the first procedure The 
dogs were sacrificed imracdialdj postoperatnclj and bj careful dissection the 
orclusion of the pancreatic and thoracic ducts was checked Specimens of duo 
denal deal and colonic contents were obfaiued for amjlase analj sis 

The amviasc concentration of the serum was determined by a modified 
SomogjT method*’ and concentration expreMed in Soinogii units j>er 100 cc 
of scrum Each concentration listed represents an average of two or thrte ti 
trations 

BESia-TS 


The concentration of amjlase m the scrum rose rapidly even though the 
pancreatic and thoracic ducts were obstructed (b ig 1> 

The concentration of serum amjlise increased approximately 100 per cent 
in the femoral vessels within the first hour following the production of a bile 
indKiaJ pan-realiM At the sme time the ooncentralion o( emjiasc in the 
«ram ol the palicreatie veini increased approtimatelv 100 per cent (Fis 1) 
iVi, intermediate eomenttation was found in the portal .em (Pig 2) 

T*, rt<ltflc*tlon eonslsteJ ot IfwotaiVon ef ««••& with *«rum fir afte*n mfnuf«» Inttea^ 
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Concenfrfttion of Amij\as8 \n Seram of Pancreatic 



Concentration of Arniitase tn Scrum of Pancreatic 
Arterq (aortal Pancreatic 8 Portal Veins 
often Production of Experimental Pancreatitis 
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Howard, smith, a^d peters 


Comparison of the concentration of am\la^ in the aortic hlood ‘eruni an'l 
111 blood serum from the ^elns of the damaitcd pnncrcn^ rticals 3 miirh hijjher 
concentration m the scnoiia blood scnim 

As the serum level rose above an individual threshold, amvlasc nppcaml 
in the urine 

Annlvsis of the specimens of duodenal ilcdl, ntid colonic contents revealed 
the absence of amvlssc seven to ten da^s after the lis^Ttioii of the pincreatit 
ducts In no instance w a.s there gangrene of the bow cl 


DISCUSSION 

Comparison of the conccntrjtion of atnjlase in the serum of tht arterv 
and vein of the pancreas before trauma reveals values which are almost cquil 
However following treuina the concentiation m the venous serum of the psn 
ercas is much higher than in the nrterml serum In the absence of smjlase in 
the Rsstromtcstinal tract m the latter experiments thus show«« coneliisivclv that 
the damaged pancreas is the mam source of the additional enivme 

In view of the autopsv findings of olistniclion of the thoracic duct and of 
sll of tlie pancreatic ducts and m the nliscnce of nmvlavp in the silna and in 
the iiitCHtmal tract the high concentration of amvlnse reached m the scniin 
from the pincrestic veins and reflected m that from the femonl vcsvela must 
rupresLUt release of the cnzvme from the trawmxlucd pancreatic evils into the 
snrroitndmg tissues and absorption directh into the hlood stream As shown 
hv the work of Topper and Ne<hek»‘ Ijmphatie alxvorpiion pins i secondarv 
role Tint the direct iilood stream oh>orption is the ionic I’v which ninvlaso 
enters the serum of tlie patieul with acute paneroititis his not hocn proved 
hut sueh 'll! mfercnct stems to be a definite povNibiiitv 

The verv high levels in serum from the panercstie vein and the portal vein 
are interesting in comparison with the concentration m scrum from femoral 
vessels as the eonecntration in the bcrum of the extremities has been used in 
cNporiinentil and clmiesl studies Snnihrlv tr>psm and llp^''C mii be con 
cvntriited in the p meieatoportal vvstem foUowiii(s pmenatic trauma It is 
possible that one or more of these enivmes is toxic to the hvcr m high con 
centrstioii Indeed the toxtmia of pancreatitis might well be due in part at 
least to such a secondan hepatic ibiniage Thu* thesis that the enzvnus m high 
concentration inaj be hepatofoxic has been previouslv suggested ’ 

SUJIUARV AND CO'lCUL viols 

I sperimentdl pancreatitis m the dog produces an increase m the con 
(entration of amvlasc in the serum That th« additional amvlase enters thp 
scrum from the trawmatued pancreas is shown b> a much t.reatcr concentration 
I'f ani'lasc in the senun of the pancreatic vein over that in the vtnim of the 
— tka «>«tli\ra} of the cntvme into the blood stream 
nto the blood stream from tho damaged 
the contlusion of Popper and Aeihclcs • 
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CLHFT LEI T UPPl R I ObFb AND THE SPLIT ANTERIOR 
BRONCHUS 

Fdw \Kn V Bo\den Pii D , AIiweu oU'i AIiw 
(From the Dejinrlmertl of Anatomy Vnnersity of lltnneiota) 

F or ne^r!^ •» ctntun anilomists mtl i)atholooi’'ls> h^^e been nmie of the 
fact that not infrcqiuntlj the right lung nii% bo clnided into four lobes 
and the left lung into three — this quite apart from such birirre anomalies as 
the lobe of the aragos \ein the tanli ic lobe and other \anants classifitd and 
elaborated upon in tin recent article b> Foster f arter (1940) Thus m 
Crmeilhiei s Trade of 1SG5 there was a whole page of figures to be copied the 
next a ear in llenle s llnntlbuch But apparenth no attempt to anah zc the extra 
lobe of the left lung w as made until IbO'l \i hen Dow les presented a case of foui 
right and three kft lobes at i imcting of the \nitonucal ‘socirti of ( nat 
Britain and Inland I ortuuatelj the pathologist of Fiompton llospit il w as 
present and the Secietara rccoided that after Lowles presented the idea tint 
both lungs had two lower lobes, since the upper left must Correspoinl to the 
right middle ( lecording to \cba ) Dr Fwait regarded the addition il lol e in 
the left lung as denied trom the upjier lobe and as representing a middle 
lobe NN illiani F wait Knew whit he w is talking about lining a mot c pi o 
found InowUd^e of tin. bronchial districts than ana contomporin in 
I estigator 

Subsequenth Dc\t (1000) fouinl three eases of midille left lobe in ISO 
infant lungs C)n llu giound that the suptrmimeraii fissure was honzontal 
ho entreeth cuiuUwUd that the extra lolw cocrespoiided to the middle lobe of 
the right liuu uidtuithci his I ig 2 (reproduced as Fig 42 of Liock s mono 
graph 19441 induated that the fissuie separateel the lingular segnunts (IP 
and 1 ') fiom tlx leinniiilei of the upper lobe He was inconeet howeiir 
m assuming th it 1 eiw It s ease w is not that of a imddle lobe nu i eh bet anse 
the fissure i as eililiqiu 

\. third ol i (»ntur\ liter the bnllnnt loung thoracic surgeon Nelson 
not long beloro his iiiitimtl> death postulated that the oecasioinl presence of 
true left middle lobi pins the oecasioinl occurrence of transierse fissures 
across the lower ltd es istparilnig Dti# s dorsal loUs from the basal seg 
nients) affttnled slioii^ eiithnce that each limg realh consists of four pri 
man dmsions a l.it.ad g. iierahzatiou which has rtceiied widespread ac 
ceptaneo 

Koweitr exetpt for the one siiecimen figured In Deic no one s,cms to 
Inn reeortUtl the bninehivl content of such muUlle lobes The matttr xss 
brought to ini mention In the fiiuluis of eight left Upper lobes cleft fl.. 
elifTirent wa\s in the Inst fifli divsectcd specimens (In the first fifte 
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aotly alike (I ate . and Fig 3) Accordinglj it seemed desirable to aaalyre 
their bronchial content, but soon n beew apparent that a more accurate de 
termination of the normal limits of segments than viaa pre\iouslv aiailahle 
M ouM have to be made 'tt ilh tb« ju minil the fift; specimens of Boydea and 
Ilarlmann ere le crammed together wUh the second fifty recently made 
available f A description of the cleft lobes must thus be prefaced bv a dis 
cubsion of the %arjmg limits of the segments particularly those of the an 
tenor segment 



1 Thr Prfiatlin<; BrornhMl Pailtrn of the Left Upper Lohe — As ilhis 
trated m iig 1 the pre^allulg pittoin is bifurcate the bronchus subdividing 
into a superior and on inferior (or liiiguldr) dmsion Tins occurs jn virtualh 
three fourths (T3 per tent) of ICO specimens § In the remaining 27 per cent 
the anterior segmental bromhiis (B*) migrates mfenorlj creating a tnfurcale 
pattern In 7 per emt the onfiee of B* K cvscfji central (Iig 11) in ID per 
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cent it favors the upper division (Fig 5) and m 10 per cent it favors the 
lower diVLsion (Fig 6) Usually the trifurcate pattern is characttrired b^ 
an accessory anterior bronchus (I>X*) uhich buds out of the upper division 
(Figs 5 and C), but in the 6 per cent of specimens in uhich the displaced 
anterior bronchus forks almost immediate!} (Fig 7) no room for the develop 
nient of an accessory anterior bronchus seems to have been available 

The reason for continuing to designate as C* the anterior bromhus that 
migrates to a new position while eharactcnzing as BX the one that develops 
at the proper site is that the former ilmost invariably carries the important 
posterior ramus (C*a) and is therefore considered to be the main anterior 
bronchus This brings us to a (onsideiation of what I have termed the split 
interior bronchus ” a concept that vvas onij partiallj envisaged m the earlier 
article 
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encountered) Curiously enough no two of ihe&o eight specimens iiere ex 
actJy alike (Plate 2 and Fig 3) Aceordin^fj, it seemed desirable to analyze 
their bronchnl content, but soon it became apparent that a more accurate de 
termination of the normal limits of segments than nas preMously avadaWe 
would have to be made 'With this in mind the fifty specimens of Boy den and 
Ifartmann were re cxsminetl together with the second fifty recently made 
available t A description of the cleft lobes must thus be prefaced by a dis 
cu,ssion of the varving limits of the segments particularly those of the an 
tenor segment 




1 The preiaihng Urontkial Pailem of Ike Left Cpper Cobf^As lilus 
tiated wv I ig 1 the prevailing pattern IS the bronchus subdividing 

into a Mipcfwr and an infenor (or Jm^ulary division This occurs m virtualh 
three fourths (T3 per cent) of 100 specimens § In the reiminmg 27 per tent 
the anterior segmental bronchus (B*) migrates infenorh creating a infurcale 
pattern In 7 per cent the onfitc of P* is e^actlv central (Fiff U > m 10 per 
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the nmus labeled B*, in tig 3 mai be identified as the principal anterior 
bronchus 

3 The 1 arytng Limits of the Antenor Segment — If one e\amines the an 
tenor margm of the loft upper lobe (as seen in Fig 1) three landmarks ap 
pear upon uhieh criteria of distribution can be based The first is an indcnta 
tion caused bj the firet rib (see dash line) and mav be disignated the apical 
anterior notch Traced caudalh from this imint the antenor margin estends 
to a rtgion of greatest curaatnre where it changes its direction markedh 
This point maa be referred to as the “angle* of the anterior margin It is 
marked b' an asterisk in all figures Prom this angle the margin slopes into 
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111 all, three tjpes of splitting ha\e been encountered The first (as 
recorded hy Boyden and Hartmann, IWfi) „ fl«;,ociated «ith the trifurcate 
pattern In this tjpe space for the de\elopmcnt of an accessory brouclut. 
has been proiidcd In the esudaj descent of the mam portion of B* (as m 
Fig C) This oeuits in twentj one out of twenty seven trifurcate eases (21 
per ceut of nil specimens) , in the remaining sik a high and inde angled fork 

mg ofthedisplaccdB’preientcdthedeielopiuentofBX* (Fig 7) 

Tinir I neosmuLpisTTiBiTioN TO ^^TLPlOlt Zone 

1 Intenor zons pupflied bj k p>n|,lo bronrlius <B>) 

2 Anterior rone supplied by two separate bronchi (B nnd B\f) 

(1) n> and n\> both oa upper diM ion of lot er bronchus 

(a) Triturcite pattcro JH nerr renter on upi>ce di 9*^1 

vision more dists) on upper division 

, flib 5) 

(b) I ifurcate pattern liolh eol B\* distal 10'^ 
to renter but ususDr do e together fFijs 4) 

(2) B central member of Infhurestion B\r distal on 
111 per di'isioo 

(SJ H* and il\r On (hlTereni divisions of lobar bronetiiis 
{Of " ' 



Ther tout n por cent in this 
hasinp a trifureate pattern but 

V '•ccond t'po prei lousB in the 194 G article (E phte 1 ) but seen 

onh three times and tlion without appreciation of its signihcjnco, reprcscRts 
all in hitit splitting of the nntcnoi hionchus both components usually riinain 
111 b clone togethoi on the superior diTisinn of the left uppci lohe stem (1 iga 
4 uid 10 ) It oicura in 10 per tent of siiecitneiis t A prceuisor of this tjpe 
111 u be scon in 1 1 , 1.3 

The third tspt is nic nnd neteh recognized It is associated ivith the oc 
ciirieiice of nn ectopic lett pnlmomrj nitiry (I ig 3 ) la two out of three 
anoiinloiis sjuumiiis nn inlaigcd intetior thstsion of the left upper 
lole bioiichus Lifurtited into an inferior Imguhr bronchus ( 11 *) and an 
intctwr biomhiis (B ) the Jailer carrying Us posterior nmus (I>*s) The 
superior diMsiou bifurcated into D’ + B'a and sii ».i.cs!.or> mtenor bronchuf. 
(B\*) from which arose B\’b (a displaced B'b) 

At this point one ims logicnils ask on what basis has the bronchus 
labeled B’ m big 0 been idiiiUdeil ss the. mam anterior segmental hronchiisf 
■\\hj for instance should it not hate been callesl the superior lingular bron 
chus (F‘)f first, one iiinj stale that m fhc previously fffctired nnonnlr of 
this soit (illustrated In I ig Gt of the 1940 irticle) the mfenor dnision 
Mrtuallv broke up mto three scgiuaital bionchi It T* and B* although B* 
ami B* had a sere short common stem The specimen shown m fjg I is much 
hke tins ivcept lint heic D‘ is a fnhulnry of fl* ^fore important howcier 
IS the critcnou of distriLution 1 he limits of the territory supplied by B* haie 
now been w orked out in 100 specimens md in the luht of this new infornntron 
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doToi” Ihc Stem of B* (Compart positions of B’b m Figs 1 nnd 2 ) In fai-t 
C’b becomes a stem of the second or third ordert in 48 per cent of specimens 
(Cojiieii and Ilirtmonn 194G) 

Just as B’i) iinj be (asil\ idcntifitd because it distributes to the upper 
portion of the interlobai fissure, so B’b mas be easih identified bcc uisp it 
points tow ird the apical antenoi notch, and if it has apical blanches these 
iisuilh approach the apex from the interior side of the subclavian crest 
whereas the apual ramus (Ida) iisinlh approiches the apex from the pos 
tenor side of the crest (1 ips 1 and 4) 

Tabu 11 Opicis or tiiE Vstebior IlAJics op Tut \picvt- BMisciics (B'bV 

(IJ Anterior raratis a ) raneh of P* and tht.r« ' -•''o 

fore entireh imlppentlent of the anterior lironehus (B ) 

(a) Pifurrate pattern (D originate^ on upper diri«ion 57‘“c 

(b) Trifurcate pattern (D* migrates inferiorly to 

Jb) SS-T* 

ISC' 

g0«1» 



From the HbIIus m Tibk II it is obvious (hat the di&placemctit of B’b 
IB pnonrilv cornlatcd with the trifurcate pattern iincc it occurs in about 
three lourths of such sp« timetis but in only one fourth of the bifurcate spcci 
mens In further support of this correlation, it can be stated that in 27 per 
ewt of spesimons B\‘b, the oecesson anUrior ramus is associated with BX* 
tie accessorj antiiior bronchus Apical and anterior bronchi thus frequcntlj 
contribute to the formation of a new apical anterior bronchus 

iTowcvtr, one might ask vvh> the bronchus labeled BK* m Fig 5 should 
not be called B'b instead of BX The answer is tint of thirtj eight speci 
mens having a BX'b rainUs associated with B* or I>X the P* component is 
larger than the I«‘ component m twentv one of these and that m tv\ eh e speci 
mens thej an equal whereas the B’ lompoiient is larger in onlj fne Ac 
cordingl) it seems l<ss confusing to use the term that fits the nnjorjt> of 
cases In addition there is the progrtssne series of Figs 1 to 8 (omitting 
fig 3) which shows the steps bj which the anterior ramus of B‘ joins the 
anterior bronchus (B*) the wav m which that portion of B* becomes split off 
and hovv the tvv o hah cs inov e apart 

5 l/ivcfthirieoui Ohsmofion*— In concluding this bection of the article 
occibion !'> taken to prevent certain suppleraentarv data that were compiled 
m making divsictions of the last fiftv left upper lobes 

The posterior ruuiis (I. a) of the anterior segment was found to be ab- 
sent in 30 per cent of the last 50 as against 40 per cent of the first 50 tlnis 
making a total of 3'> per cent for lOOspccimeas (that is an absence of the pos 
tenor ramus in oiu out of cv erv three lungs) 


The aeccssorv posterior ramus (BVa), arising from the lingular trunk 
was found m 14 P«r The incidence in the 50 was 10 ner cewt <1. 

TnakinBatotnlofl2lHrcc,itforl00spec.niens r« cent, thus 
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ferred to bj Churchill and Uelse> {1939) as often niarlcing the upper limit of 
the lingular segments 

Einplojing these landtmrks it ha^ been ascertained that m 55 per cent of 
100 specimens the caudal limit of the anterior segment is the first notch in the 
cardiic incisure (J Fig 1) This is the prevailing pattern (see Brock Iig 
■49) lit another 2b per cent it descends welt beyond this point and may even 
reach os far as the lingula (t ig ll)t in another 15 per cent it retreats to the 
angle of the margin (Fig 2), and in 2 per cent it even fails to reach the angle 
Comersch, one niaj soj that in 55 percent of specimens the two lingular 
segnunts reach os high up as the first canine notch that in 28 per cent thej 
reach only halfwaj as far, or less but that m J5 per cent thev estcncl up to 
the angle of the margin and, in2pti cent even bejoiul it (see Brock, lig 5G) 
The cranial limit of the anterior segment (Pig 1) lies at approximate^ 
the apical anterior notch sometimes a little to one side or the other of if This 
IS Its situation in 5G per cent of specimens The tjpical anterior segment nn> 
theieforc be described as extending from the apical anterior notch to the 
fir>t cardiac notch This pattern is leilued in 38 per ceat of specimens (see 
Fig 1 alstohig 1 of the article b3 Seanncll, 1947, based on gelatin injecfions of 
fresh specimens) 

The remaining 44 per cent cshibit two major types ot variations Tin first 
group comprises the 11 per cent of specimem in which a displaced apical 
bronchus (BVb) originater* from tbe antoiioi bionchus (Pig 2 aKo Seannell s 
Fig 2), or from one of its rami (Fig 7) Bv virtue of this arrangement the 
anterior segment becomes greatly enlarged and may even extend from the apex 
to the first cardiac notch (see Fig 3 of the article by Seannell) 

The second group comprises the 33 per cent of specimens (Table I) in 
which the mam anteiior scgmtiit (B ) is reduced to one half its normal sue 
(Fig 8), or even to a narrower zone (I igs 6 and 10), by the development of 
an accessory anterior bronchus (BX*) Moreover since in twenty seven of 
these thirty three cases BV caiiics a displaced apical bronchus (BX'b) the 
aecessorv antenor segment will usnalh have a greater length than the anterior 
proper (Compare with h ig 4 of the article by Seannell ) 

Of the two extremes, the greatJv reduced snd the preally enlarged an 
tenor segment the latter (that is B’ cnrrying a displaced apical bronchus) 

IS perhaps of greater clinical significance since it provides n bronchial path 
way bv means of which a diseased process la the apex ean involve a major 
portion of the left upper lobe 

4 The Variable d.pical Sronehus (B*) '-As a corollary to the preceding 
diseu-ssion attention should be called to tlie marked tendency of the anterior 
branch of the apical bronchus (B’b) to ‘ sbde down” onto the anterior bron 
chns (either B or BX*) This occurs in 38 per cent of 100 specimens (Table 
II item 2) (A comparable displacement of B‘b has been noted in 23 per cent 
of’nght upper lobes BoycTeii and Seannell 1948 ) It may be compared to the 
tendenev of B*b (the posterior ramus of the posterior bronchus) to ‘ slide 
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Such siitciinens iNinlh Jiuc in e\ti i rimus to siippli the new an i 
penoili the ^ntl^lOI luoiitlnis hns split into two compoiunts the npjnr of 
which 15X*, Ins nn apa iHntmoi tlistiilmtioii In the secoinl specimen 
(Xo 0*)), I>V Ins ontj m ^llt(lntl ehstiilmtion 

The vfrma/ f’jpc (I ij^s 11 nul 12) constitutes wlnt inai la cilled n co»i 
presml »iiah?/c (oi linRulnr) lohe In Fi<» 11 the inferior Imcular segment 
n well tlc\ eloped and the superior is represented In nt least the posterior niinn 
(B't) II the riinus hlickd B*h represents the interior compoiant of I>‘ then 
the litviiHr segments belong in tint 12 per cent ot specimens m which B'a is 
1 hnneh of the linciihr duision of the npper lohe bronchus flxndin iiid 
irirttiniin U 1»M) is eorrectlj identified then it is reduced in si/e 

since most ot it tiimiintes m the Iinguli f ompression of the lin^ulir seg 
ments seems to lim hccu accomplished In evpansion of the anterior segment 
(I>*) and migi ition of its timnchns to a central position this being a true 
tnfurc ite pattern 

In T ig 12 1 'll Is uidimentaii ind I>‘a agim orie.imtts from the lingular 
stem In nldition the linguKr segments arc fused to the lower lobe at the 
honUr of the supciiinminn fissure and in this region r*a sends a siih 
stanti i1 1 nmus to tin upper half of the interior basal segment (B\ a) \„aiii 
the defeetne si/i of the hn„uhr se,snunts seems to lie associated with Inpir 
ileielopnunt of the antcuor bronchi The paltein is trifurcate and chane 
tenzed In splitting of the imtermr hroiahiis The main stem (I ’ with its pos 
tenor nmus 1 i) liis sliifted inferiorh b«t sh^htlc faiors the upper di 
Msioii si<h (Hi« insert) Ihc aecessyri bronchus (PX ) is luge aiul carries 
LVh till (lispi ueil nntinoi rimns of the apical lironchus 

The Oiiiil It/iu iiprescnteil In tigs i't 14 and 15 jiiai bo called the 
f;i/nrj;cd muhllf (or liivular) tobr In Pig 13 the extra lobe Ins expanded 
in both dirci lions Inlcrioih H extends to the clraphngm and is parth fused 
to the lower lohe ('«ce interlobar fissure on diaphragmatic surface) 
pcrioih the upper liiuiilir segment (B*) eMonds to the an^lc of the anterior 
niir„in iinl in addition it c iriics a B\ » the displaced posterior nmus of tin 
antcuor s.cm.iil Intcrcstingli enough this straddles the supenmme rare 
flssllt C 
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The posterior ramus (B*a) of the superior Iinguhi bronchus arose cli 
recti} from the lingular disision (Fig 2) insteatT of from B‘ (Fig 1) m 18 
per cent (os against 12 per cent m the first 50 specimens) thus making a 
total of 15 per cent in 100 specimens Adding these to the displaced BXH 
group ve find a displaced posterior lamus arising prosimally from the lingii 
Idrstem itt 27 percent of 200 specimens 

The lingular segmental arteries (A* and \*) avere found to be wholly 
posterior m origin m 70 pei cent, os previous!} recorded they svere whol!} 
anterior in 10 per cent as against an earlier 8 per cent the total for 100 being 
9 per cent They were of mived origin oecmnng on both anterior and pos 
tenor surfaces in 21 per cent 

Three specimens having ectopic left pulmonary arteries were encountered 
(sec I ig J) as against none in the first 50 (omitting the one found soon after 
the first 50 specimens were dissictcd) Altogcthei, hovvevei, a total of 4 per 
cent were noted in approsimately 100 specimens 

Of special interest are the new observations on the inferior limit of the 
left upper lobe It was observeel that while m the majoiitv of specimens 
(50 per cent) the medial end of the lobe was attached to the upper end of 
the pulraomrj ligament iii the Mciiiitv of the inferior pulmonarj vein — 
either shghtlj above it siightlv below it (hig 7) m at the vein (lig 2)— 
there was a signifieanth large number of spei imeiis m which the medial end 
psteniletl Jialfnav from this jHiiiit to the diaphragm (8 per cent, for example 
Tig 3), three fourths of the Way (12 per cent for e\am]ile I igs 4 and 8) or 
even ns far as the diaphragm itself (24 per cent, for exampb Figs > 10 and 
13) t There was congenital (as contnstevl with pathologic) fuMon in 24 ptr 
cent of the specimens but m onh 4 pei cent wvre bronchi of the iippei lobe 
observed to supply anteiior or medial basil segments of the lower lobe («ee 
BVa I ig 12) In previous disveetions of the left lower lobe (I erg BojOen 
and Smith 1949) two other inslaoces (4 per cent) were noted in which the 
converse was true namely that a basal bronchus (B’) supplied the fused 
ai ca of the inferior lingular segment (1 *) 

ruiallv 8 instances of deeph cleft left upper lobes woie found in the 
last ')0 spitimcns (as against none in the first 50) Soon aftenvard a doubly 
cleft specimen was noted (Fig 15) nnking a total of 9 eases of middle lobe ’ 
in approximately 100 left lungs 
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Having established the rntena for recognizing the limits of a given seg 
ment it u* now possible to ainhze the middle lobes in these anomalous cases 
Thev fall into four cafegories 

The first type (Fig 10) mav be ilesigintevi a iriir middle (or Imgidar) 
lobe since the bronchial elements of the Imgular division are complete and 
the size of superior and inferior lingnlar segments fB* and B®) is normal In 
this respect it resembles Devc s J-ig 2 (Brock s Fig 42) Incidentally this is 
one of those eases in which the infeiior lingulai segment is continued to the 
diaphragm and incomplcti ly fused with the lower lobe (sec interlobar fissure) 
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EXPLAM&noX or PUTB 1 


tendered for imUicnfiOM bv tairretice s Bnuon) 

This sprlcs of «o 

•teps in the rplluing , 

components (Indicated by yellow color) 


■ketches of uodett specimen- 

' rmeniol bron hu* (L*> and the eeparetlon of 
It la tbe baeU for inlerpretlns the cleft lobes 


- . ** illustration the in situ splitting of th* anterior bronchus (10 ncr 

rent of specirnens) por precursor stscs see B Fig IS The lower component carries the 
c lnlcally important posterior rsmus tUa) and so retains the deslgnsllon of the parent bron 
chua (U’l The upper component now called the aoee««arv anteei.. /nv > 

an accessory apical ramus (ItsCb) Also In this cai 
Ward inieraUon or Its main component has permitted 


to form a trlturcsts pattern, . 

Sion side the keel separating It 

keel (that is the one separating upper a: 


Fig < ^Specimen 

BO ihot Us orinee now li.. 

from the lingular bronchi lies t 


Illustrating further mleratlon o 
ihe i/>wer divIstoD side of Oiv • 
helosr the main keel 


n the upper divl 

1 briew the main 

s upper lobe bronchus) 

r knterlor eomponenl (IJ*) 



I .. :s CLErr EEFT UPPER LOBES AMD SPLIT OTEBIOR BRONCHUS 


EIPl^ATION OP MATE 2 

(Draioxnga rendetei ]or pvMicaMn by I,o«tr«nef B Brn 


10 — Sr>e [men 9( Ulustra 
(s separated tro 
Addltinnat fe 
la <aee Flc 4) 
el s^ataHnf B* 


consisting of normal lingular 
rly horlzjntal sup rnuinerary 
situ splitting of tie anterior 
ir srgTOPnt to the diaphragm 
tthat yrhlch separates upper 


Hg 11— Sietlmen S* Illustrating the compressed lingular t>pe of middle lobe The 
bronchial el wonts of th“ lingular segments are present alttiough arranged in laterav ani 
metiat lones as In the right rung al«o B‘a aa oceatlonaUy happens (Fig tl U a posterior 
branch of the lingular division rather than of B Itself The sinking features of this speelmen 
ere the alipical expan Ion of the anterior segment (D ) the dlsplsi-ement of Its bron^ua to 
form the middle member of a trtforcat» upper lobe bronchus and an ebliQue supernumerary 
fissure 

Pig 1 — 9pe Inien 83 tllustrallog a ellll more conrre*« 1 Ins l«r loh one m Fh* • 


Fig 18— Specimen SI Illustrating the expand d lingular type of middle lobe Here 
tho superior lingular bronchus {B ) bas spread into the territory of B and carries as an ae 
ceseory ramus il K'i.) the posterior branch of B Similarly B* carries as an accessory 
ramus <BXb) the posterior branch of L In other words thi Is the reverse of the situation 
In Pig 11 where B spread into B territory The supernumerary Assure is horlsontal 

_ Fig IS— hpeclmen 85 Illustrating a tran itonal type of expanded middle lobe This 
might be eonaldeeed to have been lornied by <^«a.v^gt ot the spate b tvie>m the two compo 
news of a split anterior bron has (see b g *> In vtTtr words the bronchus designated B« 
voult eell bi. a displaced anterior bronchus anl L an accessory anterior bronchus since to 


tte k»el toparating the 
obe bronchus For these 
B rath r than a greatly 
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EXPUKATtOV or PLATB 1 

(Draitinga rtndtrtd for bg Laierence B BeiuonJ 

This series of sccurate slisich s ot nneurt specimens Is Arranred to show 
steps In the splitting' ot the anterior sermentol bronchus <11 ) anJ the separ 
components (Indicated by yellow eolor) ll Is the basts tor lolerpretlnc the el 
In Hate 3 


FIs S— ^penmen H Uluitrstlns tbe domnaard mSsratlon of the lower compepbrot (B 1 
to form a trifurcate pattern. As seen In the insert the orifice of B* is still on the upper di»l 
■Ion side the Xeel septratlas It from the rest of the upper dlcision lyinr 4 nim below the main 
keel (that Is the one separatine upper and lower divisions of th upper lobe bronchus) 

FI* «— Specimen JS Illustratlns further mirration of ihe lower aslerior component (B'J 
•0 that Its orifice now ties on ih« lower division sWe of ihe irtfurestlon. The keel separeilns H 
from the llnjvilM btohchl lies 4 mm. below the tnaln beet 


Pis ? —Spec 
flsure but here th 
accessory anterior 
la t mm below th 
upior lobe bronchi 
nilght have rcsemb 



\ Umc ’6 riLFT I El'T UII f K LOBE*? AND SUIT VNTEKIOB BKONCKU& 1" 

\unb,r 

The tnfiircilo pitttni of the upper lolie hioncliiis occurs in 27 per cen 
the ^nt(Ilor hroiKlnis (1.*) l«emg cNdCtlj the niKldle memher of the tripo 
in 7 per cent hut fi\oiinR upper oi lower dujsioiis m the rcintindtr (10 p* 
feiit each) 

On the Insis of intno icciu itc ditdimintum of the limits of the anteiK 
segment— M huh plnits the iiifeiior (eaudal) limit it the first caidnc note 
in ■)'» pet cent of 100 spccjmiiis and the superior (tram il) limit it the iipici 
intciuir initih in >(. pei irnt— it ippeits tint the antcimr stcmeiit occupn 
ipproMMiitch tlie tiruloii Uttween these two notches in onlj pei cent i 
siHcinuns In the icmiindor the se„m«iit sprtuls upward or downw ud 
I lesnlt of two processis 

The first ol these is i splUting of the interior bronchus thit it to s i 
two hronehnl I uds irist from diflfeiciit sites on the embrioinc tree to sujiji 
the territon of the interior segnnnt The lower one carries the clniicil 
impoitint posterior iimus (1' i) ind therefore retains the dcsi'.nntion 1 
The «(ip(r am fofteii the lesser iml ciimiig: no posterior ramus) is ciJJi 
the iciessors interior (I \ ) ilthoujih it originates from the ustiil site 
the interior I ronehus <m the upper diMsion stem 

This lecessoM inttrior bronchus (HX*) occurs in 31 per cent of 100 spci 
mens ind filN into flute tipes The first (’1 per cent) is issoenfed ui 
tilt tiifurcitc putcrti of the uppir lobe bronchus m these specimens t' 
lower of the two int« nor ljud< inscs fiom i centnl position The second ti 
ilO pir rent) rcpiescnts iii m situ splittiiip of l> both buds itmiinuife on t 
uiiper diMMon The third t\pe (2 jiei cciitj is rare being associated With 
Cl topic imlinomrj irterj 

(oiiscipuncc of this splitting of the anterior 1 ronehus is tint the : 
Urioi sot.in(nt projor is reduced m sire and often thrust ciudall> out 
position (Oiii]ir(ssiii„ in tutu llu lin^uhi segments 

A -koikI piocess whuh iKo chiiiges the size of the anterior stcmc 
IS tin downw ird displneiiiunt of the inurmi nmiis of the ipicil broneh 
(B'h; Jn ,s [ur mii( j 1 huoims in ncessorj inteiior hronchus (P.X' 
oii^iintuu uitnr on tlu interior bronchos proper (11 /nr cent; or on ( 
icctsMirs iiitdioi bronchus (27 pie cent) In the torimr rise it pri itli i 
piiids ihe sjre of (h« iiitirioi sigmeiit md is of clinical sii.iiifie iiao in tl 
It pn.\i<lrs 1 1 ronohid pithwii bs nie»ns of which a dlseiseil piocess jji j 
Jjnxmn msolio i nnjoi portion of the left upper lobe In the litter cis( 
• oinbuus With ihi split off portion ot the interior signunt to foiin an i 
piiidfd locrss.m mil nor sr^ment (L\ / thit is larger thin the rrdiiec.l • 
tenor segment proper (I> ) 

\pphing these new obscmtions to the pnibletn of the cleft upper In 
It ms be stitcil thit tin B p,] ernt ot left lungs csfiibifing a midille lol, 
fill into four ( it( gorn s ( 1 ) the true uiuWb (or hngnlir) Inin (2 per cen 
(2) the cntiijinsMd middle (or lingHlsr) fohe (2 per (,,it) (3) (he cspiin 
imildb (or luviihrl lota (2 per cent) (4) the eefo/nc iitcriil fjpo (2 i 
eciAl in whicli tlu suiaiimnHi irs hssurc lies between B ind 1 \ <>r liefwi 
V' ’ and the iciininiiig broiicluof the upptr lol'e 
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Jh J jg- 15, flit nnm suptniumcrni} fissure is iikc f&st in I ig 14 but 
thcie IS still anofhri fissnie isliieli pirtnllj sepamtts the t«o lingular seg 
inents TJntoiiimateh tin, hmg isas so carcmoniatoiis that the hromlii could 
not be dissected peiiplieratli but obTtouslj the suptrioi lingular segment 
(B‘) teiminates aboic the “angle ' of the anteiior margin This specimen 
also represents a transitional pattern si^esting a split anterior bronchus but 
sin<e the keel be tnecn B* and li* is 1^ mm In low flu keel separating upper and 
lower dmsions the Inonchus which biipplus the nn^le” his breti ctuiseis i 
ti\(-]> design ited L* f 

The fourth ttjiic, iipiisuited by dish lines lilitled “c ise 1 ' nul "ease 
1 in Tip imj le mined the fciopu, arterud ti/pi since the clett is ine 
Miiinbh the lesult ot the ectopic position of the lett jnilmonuv nrterj ‘When 
c died to ini ittentioii bi stiideiifs these two spctimeiii hid been so com 
plctelv dissceted thnt idenuate Oiawm^s of the whole left lung could not be 
undo for juiblicition but the lehtiuii of the supei numeral v clefts to the 
broiitlii w IS cUit Aecordiiigh the position of the clefts wis added to o 
thud spcLimen in winch ill deliils were complete 

0!)\ioii.sh the cNtri Jobss m these two speciineus ate not linguhi lobes 
since enh contiins the main atUciiot hionchas (C ) In ‘ cise 3 ’ (he clelt 
diseluped letwssn the mtonoi hionchus (L ) unci the locessory anteiior 
bronelms (T X ) \s in Fig 3, the inferior division of the uppei lobe bionchus 
hifurcited into 1 i«d P’, Uith repicsented Im displaced nrai which aie 
bunches of 1>* Parlier in this aitielo leisonu for identilving D is such 
wcio piescntcd 

The second esse diffeied fiom the first in that th«e iras m aceessoiv m 
tenor bionchus (BX ) Accoidinglv the cleft sepintcd the ipinl posterior 
flunk (D* * *) from the othci bronchi of the lobe- (P* mil B’) 

It IS ooiicen ibJe and even probiWe, that fissures mov develop it these 
sites in the presence of i nornnll> pin eel pulmonirj nteo , but at least the 
two oases listed hole provid. i fourth c\imple for Pobter Cirter s eitegoiv 
of ibnonml fissiiics that msc in issocutiou with disphcid blood vessels— 
the otlieis beiiir. the arj pos vein in almmmil ninub of the thoracic loiti md 
the subclvvnn aiterj 

In coni.Iudiu„ this seefion it is tleir that the so < illod ‘middle lobe” of the 
lift lun,. while usu illj ioiresi»on«litio to the middic Jobi. of the right luu? 

IS not 1 consistent structuie but inny v vij eonsidcnbli m its brunclml t<in 
tent 

smivftRi 

Bisseition of hftj left nppci lobes m iddition to the fiftv previous!} dc 
seribid !<} Povden md IJulimmi flWB) has revelled certnin new leitiires 
as well us peimittm, the sUi.lv of v imtions to rest upon the bioadcr bise 
of 100 sp. iimo's 



LXWKlMrNT \l. TrXDOX REPAIR M ITUIN THE FLEXOR TUNN LLS 
USE OP POLIITIIYLENE TUBES FOR IMPEOI EMENT OP 
FUNCTION IL RESULTS IN THE DOG 


Riciivbd I Gonzalez, MD,* De'^^'er, Colo 

(From the Ilalsted FTpermental Laboratory Deparimtixt of Surgery Vmiersxty 

of Colorado iledical Center) 

P 1U'\IAR\ tendon repau is s subject of universal interest The general 
praotitionet as well as the speciiliztil liand surgeon find in it common prob 
lems Both are interested in obtaining good function following npsir Both 
realize that manj factors inlluenec their results the time interval between 
accidint and repair the degree of trauma to superficial and deep structures, the 
degree of contamination at the time of injurv the surgical technique emplojed, 
and lasth vet perhaps most important the location of the injurv All other 
things being equal the degree of functional recoverv following pnmarj tendon 
sutiiie can he predicted from the location o£ the injim With chan wounds 
carh repair and careful surgical teehiuque, to excellent functional results 
usvnllv follow pTimar) tendon repair of the extensors and oIm> of the flexors 
if the transection of tendon occurs in the forearm wrist proximal palm, or 
elistal inch of the finger However if a flexor tendon is severed in the proximal 
two thirds of the finger or the distal inch of the palm there is usuall) minimal 
return of function Bunnell' calls this the no man s land of tendon repair 
and stated • Severance of flexor tendons in the proximal segment of a finder 
and dwtal inch in tlic palm is not oiih the roost common injurv but is followed 
h) the poorest results When the problem of repairing a flexor tendon at this 
site IS solved the repair of all tendons will be eomparativch eas\ ” 

It IS with this particular problem that we are concerned The reason for 
the minimal rotiim of function following primarv suture in this region is due 
to the anatomv of the flexor mechanism in the finger The flexor profundus 
flexor siibhmiis and their common svnovial sheath are enclosed in a snug 
fitting flbrows tunnel in the region overljmg the proximal phalanx If it were 
not for the lubricating action of the smovial fluid it is doubtful whether the 
tendons would be able to move at all m this area Trauma m this region wlncb 
results ifi oiiii minimal scarring grcatlv impairs the gliding meclnnism of these 
(lo-^-li appoNod structures \ major injurj such as laceration of a tendon 
plus the sulr-cqucnt trauma of surgical repair is all too often followed hj com 
pletc breakdown of the gliding mechanism In its place immobile adhesions 
form binding tendons sbeath and tunnel into a dense adherent mass Uufor 
tunatelv this is the end result in the niajorit; of casis despite the most careful 
of atraumalic techniques and is alwavb the end result when there is anj devn 
tion from strict asepsis careful hemostasis or gentle handling of tissues 

Other workers besides, Bunnell stress the poor prognosis of tendon repair 
witlw the osscofibrous tunnels Oootes* stated (I) have never heard of a 

Tot piiUltsllon SlarcTi 1 1S1> 

Fellow In Experimental Surcery 

SSI 
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faupplementaiy observations on a few other pnuifs arc sppen^ed 
The posterior romus of the antenor segment (B a) is absent in 35 per 
cent of 100 specimens 

The accessory posterior rnmns (BX*a, arising from the lingnhr tnink) 
occais m per cent of 200 specimens 

The displaced postinor ramos fB%) of the superior lingular bronchus 
anses from the lingular stem (instead of from the superior lingular bronchus) 
in 15 per Cent of specimens Adding this to the tX’ a group displaced pos 
tenor bronchi anse on the lingnlar stem m 27 per cent of 100 specimens 
The displaced posterior lamiis (BX*b) of the posterior bronchus arises 
from the anterior bi onehns (B’ or BX ) m 4 per cent of specimens 

The lingular arteiies (A* and A*) arc of whollj posterior oiigin m 72 
per cent of sshollj antenor origin in 9 per cent, and of mixed origin in 10 per 
tent of 100 specimens 

Of special interest arc the new obsFcrrations on the mfenor limit of the 
left upper lobe st the pulraonarj ligament In 5<» per cent of 50 specimens it 
lies at approximatelv the level of the inferior pultnonary vein (either sliglitlj 
above, below, or at the vein) In 24 per cent the upper lobe extends to the 
diaphragm, in 12 per cent three fourths of the v'av, and m 8 per cent one 
half of the aj In 24 per cent nearlj one half of these inferiorly extended 
lobes, there wis congenital fusion of upper and lower lobes in the inferior 
lingular area tn 4 per cent the infcmr lingular bronchus (B*) smt branches 
into the adjacent I isal segments 
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tfnbon kepmb within flexor tunnels 
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ttns \oieed b^ Koch,® who stated ‘The nutntiou of the tuidoii ^\ithm the finstr 
mw-,t come in put from the c^iptUanes of the sttlwutineous tissue iiliicb oierlies 
It Blocl m' off the ingrowth of blood vessels at the line of suture jeopirdizes 
the sound henlin" of the sutmed tendon ends winch is the first essential to 
restoration of function ’ 

Htspite the failure of other worleis to prcient adliesion formation with 
their memhiaiies and the possibibts that good tendon healin • letiuires the blood 
siipph of the e\tiitendon tisiius we felt that the ‘ block” method offered 
enousU promist for further mvistieation In one studj we hoped to accomplish 
three ^oalb (1) to find a suitable membrane for the ‘ block” technique (one 
that was inert in hod\ tis-siu \ct at the same time pliable and workable into 
tubes of laiied length and dnmeter) (2) to prose eapenmcntallc whether or 
not tendons can heal stromrK e\en though hloeked awai from the extntendon 
tissues, ind (3) to show expeTunentaUs whether or not function followins 
pnman tendon repair within the flexor tunnel can be definitelj imprcwed In 
the use of the block ’ technique 


MfTHOD 

The first step in the solution ot our probltnv, wax the desclopment of a 
welltoutrolled experiment il metlwnl The experimental method must satisfs 
three criteria (1) The aiiatomc of the fleam mechani-»m of the expel inientnl 
animal and the human btinc must l>e iss(,nlia1l\ the same (21 the experiment 
must be well controlled (3) adequate standard-> and methods for determining 
union and function of the cxpirimcnt d tendons, mus,t he devised 

The do, s flexor mechanism in the forefoot almost the exact anatomic and 
functional counterpirt of that of the human hmd The profundus and suh 
limus tendons ire enclosed in a SMiovnl sheath both in the palm and the digit 
The two tendons with their common sheath are enclosed in a ti,ht fitting osseo 
fibrous funnel as thev pass over the proximal phalanx The subhmus splits and 
the profundus pas cs between the di\er,»uiff slips at the junction of the proximal 
and middle phalanx The middle puUvx crosses the sheath and the profundus 
tendon at the midpoint of the middle phalanx (Fig 1) All the components 
found in the human tunnel ana (distal palm and proximal phalanx) that would 
contribute to posttruiniatic adherence of the tendon:, are found m the sime 
area in the dog 

Ml the slips of the canine flexor digitomm profundus are fused at the 
wn t This makes it possible to weaxc a tension wire with a pull out loop 
throigh the common portion of the tendon and bv so doing to relav all Uie 
distal slips of the tendon Thus the investigator mai do primary tendon suture 
on two or mort tendons uiid»r exaetU ximdar conditions utili 7 ing one tendon 
for cxpv.nmtut and one ormon. tendons for control 

Two of tin (riterii an luncc fulfillid (1) Tlio anatonu of tlio dogs 
flixor mf«.Ii miMii is the loiinteritiit of the humm and (2) th< auatonn of the 
do_ j.roM.le- the idcil sititition for well ccmtroilid cxpinmcnt loiuiriicd with 
the disl 1 «Jips of tin, flexor profundus in the forelc^ The estabhshinciit of 
stwivUrvls for the mposunment of union and function will be diseuss<>d subse 
quentlv 
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ca<ie where a ilexor tendon tbMdtd in it» duital sheath lia, hcen icstored to 
metulnpss bj suture Tetic* wis also quite iKssiini’,tic and stated ‘'I ht^e 
ne\ei seen t suecesstul pnnmi oi sieoinlin suture of a !le\oi tendon «lien 
me point ot dm ion is actnallj within the flp'soi sheath itsdf Alouat stated 
“(ilv) iwentj five Mars’ cspeiience m a citj m which the local trules pre 
cfispose to such injuries eomeidLS esattli with tiiat of Tecce 

Statistical analj S^s of functionil results following primary BUtun. within the 
Ifexor tiuinel arc hard to find in the lilcntiire One is lid to Klicie that tlie 
reason for this is that poor results fai outweigh the good ones lloweier, an 
tMeption to tins is the \fTy careful ninljsis b> Miller" of 300 casp^ of tendon 
repair done at the Detroit Rccening Hospital Thirti one rcpnirs were done 
on flexor tendons o\ CP the proximal philiiurs Iweiiti or 00 pei cent of thesp 
repairs n“sultcd in ^ood function (80 i»er cent reluin of normal function), 
elciLii or 40 per cent resulted in poor or nonfunctionuig tendons A more 
optimistic outlook wis gni.n l»j Posch,* who reported twenti out of tncnti sis 
good to excellent results following primaij tendon sutuie within the flexor 
sheath It would he mteicstiug to know bow mam of thfi*e rcpiUs were done 
within the Ilexop tunnel the area m which the poorest results occur 

In summarj it ippeirs that ptimar> tpndon repair within tin flexor luu 
nel IS still the number on» probhm of tendon sui,.cry 

In the past, the attempts towanl the solution of this problem base been 
made from thire directions (t) pertcction of singicol leibniqiip m the pn 
marj repair (2) use of new rcconxtnietnt methods in seioiiflan jirocedureB 
(2) attempts to block the formntioii of adliesions by w rapping tin tendon and 
excluding the anistomosis from the extra tendon structures h\ mcius oi or 
gome and inorganic membranes 

The j.rtatest amount of clinical cflort has licen directed towanl the refine 
nient of delicate atraumatic iMhiuquex m the primaij repair of the tpudonx 
Bunnell,’ Kooli * 31 ison » and Posih* have all contributed to this field Their 
results m the flixor tunnel however still do not compare with tendon repairs 


in otbu legions 

In manv cises second irv pioctdmes lia*-e been done in the attempt to over 
come the bad lesiilts of the pnniars repau tluch experimental and chmcal 
work has been done m 11ns field Tlu use of the frei tendon graft has been 
successful in sonic hands » Alajer” attempted tocnustinct a new nonadlarent 
sleatU lu order to achieve gixatei function in tendon griftin^ Despite tiusi 
efforts frcetendongruftsUcomefunctionaloiilv in the best oi hands 


Ihc Use of menibranes m the lorm ol tubes or wrappings around the ru 
paired tendon with the hope of jirevtnting adhesion foimjtion has been nd 
vanced hv mam authors using roam cliffeient tvpes of niembnnc- Milmoth” 
advot ited the use of lunua xa^malvs Daxw* expennunted with beef amniotn 
membrane beef allantoic nierobniie sheets of catgut beef cccum and cello 
plane 'V^hecUon- Ubeil cellophaiie mad utd en.e HcKee • nnj.hntul 
' , — ' n 11} snlistiiuciU removal of the 

*'■ I ' tried vvnhout outsfanJ 

, le wrapping of tendons 

mg success in 



TPNDON REPMR^VTTBIN FLESOl TUNNEL'S 


Sterile t\'o incli t»1jular stockinet tvas placed over the toes and phahn^eal foot 
pads A loneer (one foot) len^tU of two mcli stotkinet was then pheed o\er 
the entire ciposcd forckg 

Tic first opt-ratuc stop wis the insertion of the tension wire 0\cr the 
mednl ospict of the wrist, n two inch mined skin intiston w'ls raido throwgh 
the stockinet Cscc Fig 2) The skin edges wew fixed to the cut edges of the 
stockinet b\ small Jlidicl skin clips The underlsmg superficial stfiiuturcs 
were isolated and rctractid, the common portion of the profundus tendou 
mobilized and brought into the wound bj passing a knife handle 'beneath it 



\ No 32 stainless bteel tirisiwj Xfin. with a provimaJ pullout loop was 
woven timmji the eommon j>ortion of the tendon after the mctliod of Huiuiell * 
le protiml pull-out loop md distal ends of the tension wire were brought 
throu_li the skm through bijtloas fi^td «ith shot, and tied over the shot Fairl> 
Strolls tnction w iv cvertM on tin tension wire in order to relat complctelv tin 
dutsl pQTtioivs of the tendon 
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The first operatne problfm to comider w w the t>pe of tenfion suture to 
use BtjiujoJJ “suture at a-<fisfance 'teehmauc was chosen for sc\enl reasons 
hjret It seemed logical tint ^ teehniquc leasing the least nonaKorbable suture 
material in the tendon would prohiWj lead to niiiumsl reaction and adhesion 
formation 'Second, iij placing the tension wire and pull out loop m the wrist 
both espcrimeutal and control tendons were relaxed with a smjo maneuver 
Third, the clinical results ottuned bj Bunnell* utilizing this tedinj/,uc com 
pared fatorahlv with those litilizin„ other methods This method was found 
to be extremeli simple quick, and completcl) satisfactory in tlic 390 erpen 
mental primarj tendon anastomoses tliat were done in connection with this 
project 
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JfoDgrcI dogs of Cither “ex, «eigl»«g lietween 8 and 2ti kilograms were used 
Do"s weighing 15 kilograms or more were preferred because of the greater size 
of their tendons The dogs with no preoperatise medication were anesthetized 
h the inlrayenous ndniinistrafion of an aqueous solution of sodium nembutal 
(1 pr per cubic centimeter) m a dose of 0 44 c c per 1 ilognm Placed on then 
backs on a dog opemtinp tftbk the yolar surface of the wriat pilm and the 
outer aspects of the second (index) and fifth (little) digits were carefully shaved 
The foidcg was made bloodless by an Fsmarch bandage foHoyveil by a nibbcr 
toumiqucUust aboye the elboyv The foreleg was fixed to a Jlaio stand using a 
four foot loop of hesTv string Tnnnmg from a dove hitch about the muscular 
portion of the foreleg around the 3Ia>o stand at right angles thus mimobilizing 
— * « !„, Qn 1 di<r<ts completclj free The shayod 
ith a three per cent aqucoii 
iropertics of this solution hast, 
rative area ivas then carefully 
wnst to the foes A cap of 


draped in order to expose rot lou ^ 
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nwiuito tUmi's, tlie ‘-utiire ti„hlcntd md tud It « is to ol-tam 

estrtinelx wurntc ipiuoximiUon tins metlioil 

Aflir the sututL w is comiiMtd flit cxpeiinuntal tube is Inou-ht 0 M .1 
the niastomosis Tlic ul.c «t the tnlK- w is 'imlioicil to liic htenl m ill oC llic 
tunnel \Mth t snuh sntiuc of 0000 sill to intunt possibk ilisplaitmuit 

For the contiiil inoicdiuc t n«.w skin incision mt; mnU o\ei the latei il 
aspect of the fifth (littk) di^it, the tunnel opened the sheath split, the sub 
hmis cMeiscd, ami the profumlns timsectid The cut ends wen, carefulU 
approximited Mith tin. same basket weive siituie of 0000 silk No lube aias 
Used around this anastomosis 

The skin clips I'crc then nmosed and the skin lueisioiis closed Mith inttr 
rupted icrtical mdtnss sutures of 0000 ^Ik Thi tourniriuet was rtUased and 
two h\Li-s of sorialh wound shett waddm? were placed about the foieli„ Irum 
toes to elbow Time to four lajeis of plister of Pans wen then wrajijHd 
around the Kg V wide splini of leaded wire screen uuh siiuan.) was 
mohlcil about the fore aim and placed Mweeu the two outer Incrs of plaster 
\fter the plaster had dried the cast was cntireh coaered with strips ot ulhc 
8i\c tape 

Olitainuu Ion, periods of iinniobilization was found to be ont of the most 
difficult technical prohlcnis The doj.-c iound it ver\ ease to chew off ordinara 
plaster casts \luminum splints imori>orjted within the casts were not success 
fill in prcacntinc tlic earh loss of immobilization Plastu {\irelite» easts wire 
no better Tlie final sistem (pjdde«l plaster plus wire bcrcetiing) was rputo 
successful and tin. sc casts stased on uulelmiteh In m\ experience dogs would 
not tolerati, unpadded plisler casts and eccn though suili a cast was carcfullv 
applied a liii.h incidence of pressure sores and seeondara infections occurred 
After selected periods of imniobilintioii the casts wi ic remoicd Tests for 
stieiuth and luiiotion wcic pciloimcd at emm^ intervals thereafter toi 
these tests the dog was inoslhttizod and placed on lus back on the animal 
operating table Tin volir surface of the ton.le_ was shaved and scruhlKd 
The fotclcj, was rendcretl Woodless and new incisions wen made over the filth 
and second dibits The new incisions were longer than the original ones m 
oixKrto mobilize the tendon slips in uuopciited areas thit is bevond the middle 
pullcv distaUv and in the palm pro-^imalh \ftei the tendon had been treed 
m the‘s^. areas loiv.vtvwbnal tnction was applied to the proMmal segment of 
the tendon and the cxeuvsioii ».f tlie distaJ segment ol the tendon earcfulh 
noted The distal tendou was then tniisecUd alxive the pulKv uid tnction 
acain applied to the proximal segment of the tendon If it were possiIiK to 
withdraw the divided trndoii the ^ross amount ot pull was noted If it were 
impossible to withdraw the tendon it was earelulU dissected out The tendon 
segments thus removed (bv n-ithdraw-al or disMMtion} were tlien [ilacid 111 a 
tensiometer (big 4» in which jt was p«*ssible ty measure m poutuK the vuU 
iicecs.s.an tobnak tliesuturcl tendons TJu ie«Mk stttn-th of the ttndon was 
coniputid m grams pir s.ptart millimeter (the cross sectional ai-ei ol the tendon 
having Wn previousU detcrmincdt It was impossibK to break a few of the 
tendons with this apparatus The tensile strength of these tendons was rej.orted 



ISG 


GONZAIXZ 




A eu t Mil 

The mcision was covend with steiilc gnuzc to pi-eoliide eontamiintion 
until the end of the procedure when all the skm inci'^ions were closed The 
scene of opcialion was then Utifttd to the di;,its 

Anew ineisiou was made over the lateral is|H3ct of tin sotoiid (jink\) di„it 
(bee lu 2) The Aolar surface of the obscofihious tunnel, and the sheath and 
pulies distil to it wcic exposed The sheatJi was intisul distal to tlic tunnel 
but proximal to the middle pullej The slicith and the solar surface of the 
tunnel were split lonoitudiDall^ to the pioximal end of the tunnel The sublimus 
tendon was excised from the distil insertion of its dneiRinR slips to the pioximal 
end of the fihro osseoiis tunnet to elimtnafc the possihilitv of its adhering to 
the suture line 



Tlie frtc hiJig relaxed piofuiidiw was tut across with a knife in the middle 
of the tunnel The experiment il tulit was thin threadid o\cr cither the distil 
or Tiror.nnl secmeiil of Ihe Irndoti The Iroc tcmloa end^ 0,10 .rT.|..d nil. 
otni-!il m«>d..ito domi.r ood » -“"Ji- ““>«■» ”• ” 

IF."” 31 ..01 T>larrd m the ttnilon eiidr jn« Wliinil tin clamI.^ Tlit Urliii.i|.ic 
of ..hr.iir tl.» mtnrc .>os modiHul too. tLn of U.itioolF ll.ot t..o ..eollc. 

ore « oneh ™a of 11.0 sutn.0 ..m nv..l B, Ito. to. I.i.n.ie tlie t.M'.lin„ lend 

ooo, of the one needle method no" ohMitoi The leinlon end, n ere li en .ore 
full, ent noros, .mmed.otel. heh.nd the etmhed ti.r, of the tendon, held m the 
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as stronger than the maximum readong and no further attempts were made to 
measure their actual strength In the carlj part of the experiment the actual 
strenerth of a few tendons uas not determined and onlj gross determinations 
of strength of union Mere made This was done bj ittempting to break the 
tendon union hj fixing clamps to each end of the tendon and exerting traction 
m opposite directions If the union withstood vigorous traction, it uas deemed 
strong and so reported Other tendons were saved for microscopic examination 
and their union was siimlarh tested and reported Bj these methods it was 
possible to obtain comparative values of strength of tendon union following 
primary suture within the flexor tunnels 

The derivation of a method for measuring function was far more difficult 
than for that of measuring strength Ideallv, one would like to measure the 
number of degrees of active flexion and extension of the digits in the normal 
dog and compare it to the experimental digits Unfortunateh , it was impossible 
to do this m the experimental animal since this necessitated voluntan action 
on the part of the animal The next best procedure was to measure the passive 
excursion of the tendon within thi digit plus the degree of adherence of the 
tendon within the tunnel and to cotnpxre these values mth those found in the 
normal dog In the intact normal dog the distal portion of the profundus ten 
don moved 3 to 4 ram when traction was applied to the palmar segment of the 
profundus tendon after cutting the tendon distalh it was impossible to with 
draw It from the tunnel by traction applied proMmsllj If the subbmua was 
excused from the tunnel and the vinculum dissected away from the palmar 
segment of the profundus the distal portion of the tendon moved 3 to 8 mm 
when traction was applied proximalli , and after cutting the tendon distall}, 
It could be easilj withdrawn from the tunnel 

Since in this experimental method the sublimus tendon was partiallj re 
moved the profundus in this situation would normalU ka\ e a distal excursion 
of 3 to 8 mm and if the tendon were transected distallj it could easily be with 
drawn from the tunnel If the experimental tendon behaved m a similar manner 
it was graded as normal (3 pin* function) licsser degrees of function were 
graded as follows 5 plus /unc/iow 1 to 3 mm excursion of the distal tendon and 
the abilitj to withdraw the tendon from the tunnel after distal dmsion of the 
tendon with moderate to strong traction applied proximalh 1 phi? /unction 
1 to 3 mm excursion of the distal tendon jet inabilUv to withdraw the Iran 
sected tendon from the tunnel, 0 /unction no excursion of distal tendon and 
inahilitv to Withdraw the transected tendon from the tunnel In addition, an 
unhealed tendon w as graded as liavmg 0 function 

Thus function of the tendon following priman suture within the tunnel 
has been designated bv objective fonctional gradis ringing from 0 to 3 plus 
indicating the stages between nonfunction and normal function 

«U1IMUI\ OF METHOD 

(1) The anatomv of the flexor mechanism of the forefoot of the dog is 
essentially the same as that in the human hand and presents a situation ideal 
for well-controlled experiment (2) V qaantifatuc method for defcrminin" 
the strength and a svstem of grading function from 0 to 3 plus following primarv 
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used about tendons No gross or microseoinc reaction to the poh tlitne n is eici 

noted , , , ,, 

Pohtliene film pioied to bt i suitiblt material for use m the Idoek 
leclmiqiic because of its tissue inertness, ftcxibilits, and its adapt ibilitN to tube 
manufacture 

2 Jlcahng of tcjidons udbm polythene tubes — ^Twtntj fi\e profundus ten 
dons were di\ided sutured m the flexor tnmicls and snrrouncltd ba poljthenc 
tubes (Table I) The suture hnis were eonipleteh blocked aw a% from the c^tr i 
tendon structures Tlie tendons wire iinmobiliztd b\ tenMon wires and easts 
from eight to sixu fise dus The tolies weie left m phee from twche to 
se\en1\ nine dais Not onh did healinj, occur anthm the tubes but strong 
healing occurred when the period of immobilization was forts da\s or longer 
\ summan of the tensile stnn^lh of the tendons measured in grams per square 
millimeter, can bt found in Fig 5 



\s can be seen the control tendons healed much earlier than the pohthcne 
tendons No tendon protected bj a pohthcne tube healed before twenti nine 
daws \lter twuits nine dns strensth of union increa-sid raindU The 
iMr^Rp tensile Mnii,»tli of l«>htbtm tendons immobihzial forte ilass or Ioii_ir 
was TM Gm pir s-iti lu milhmcUi The imi-uic eontr..! tuidon for the Mine 
period was GJ4 < m per MHiirt niillimiUr TIick; values dviiwmstratc that if 
immol.ilization is prolou.id stron,. healing d.«^ occur m blocked lendoiis 
That these values arc an indication of actual strung bealin^ is confimicd b\ 
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tendon tvp ur AMth,i, the flexor tunmh ivde^cjibtd (3) Primap*' tendon nnair 
cmi)Iojint, metituloiis asipsis, liloodliss field ntiainmtii, tcehmque iml plaster 
cost imniohiluitioi, vhs meomphshid \n utilmns Bunnell’s rerooiiWo tension 
wire fi single (Inskit w(dvc) Mituic annstomosis ond exiHnmentnl tubes to 
block the extrifcndoji tissues Exen procedure s\is accompsmed bj a control 

emerimfntvl hesdlts 

I Search for cX}>cr\meHtal membrane smlabU for xi%c in the “hlocV 
technique — ftrst it \\ is thought that ihsorhtWf materials would best be 
siiitcel for this teclinKpto with the hope that the mitcna! wonlci stna present 
long cnoiijj to pu\cnt cross growth of adhesions and would then slowlj melt 
dwaj, olniatui" am ncitwxiti for i secondaj* remoMl at the materjjl cs iras 
tliL ease with mctallK tuWs With this idea in mind t-cJutin was first tried 
This muUnil IS a suppostdlj nonnntitin- ibsorhable jnoUm It w us possible 
to mold tubes fiom luoistenctl sheet (.tlatio harden tin. tubes m 10 per cent 
fommlin and use tliese tubes in the M»loelv” technique Unfortunately, the 
^ehtm tubes ga\t a marl (hI tissue reaction with the formation of dtusc adhesions 
and, wcic not suitable for our pui|iose The failure of the gelatin tubes was 
probabli due to the irntatin„ qualitus of (he foimaliii umiI to plastiewc them 

t’cllulose aettatc plithahtc was next tuetl This mittrial is used com 
nerenJh ii an enteric eoalin^ foe m<dieanients rnUrntnari tests showed 
this material causes no fH>ue naetK.ii bj plasticizing with 70 per cent alcohol 
It can lie molded into tubes Tne luidons were blocked with phtlialatc tubes 
IIowcMi, the matoual wi brokin down too (juuVly (three day’s) fop the tubes 
to function as a blorkiiu tncchaimm 

GcUoam and hbrin film tuhis wcix sifuil irl' tried on sticn tendons These 
tubes also di^appeiml too soon to iichmic the desiud results At this point 
atr-oiliable plastits wtic nbaiuloiiod jn fa\or of nonnbsorbihle maienals 

At about this tune ftrindley'* i*.|>oited on a new suhstance polictluhne 
film* Ills work indKated that this rnateiid was singtilariy noniipitating m 
tissues It w IS commcitnlli asailabk tw film m inning thickni‘>fiis and as 
thick w died tubes TJie film prostd to lx Jwrticularh idaptable for mt work 
Bccaii''i. of its low imltin^ point 
tubes of thui ( 003 inch) film 
edges The tubes thus formed 

prefabricated tubes were used about pnniary repairs In secondary repairs 
after p*'iman licalinsi of the tendon, Imt when* sdhciions paused loss of function 
a tube was constructed at the lim« of oixrition In tiioirclmg the frcrd tendon 
with a sinsle of ^‘hii and hint m ding the el imped free edges In the 
experimental seucs eniicirmd with jnimaix Milurc of the profundus tendon 
withiii the flrxoi tunnel slnndnd tnlH** of <103 inch Hithciio film iiiciMiring 
> cm lu length and 4 mm w diarnttirwcu-useil Thirty polythene tubes mre 
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comparison \m(Ii the ihti picsciitwl In IfTion md VUen’' iii their Mork on 
tensile sticiigth of tendons followmj pnimis repair The ^troiij^cst nnion 
Mliidi thp% o^n-Mued m ttinloiis thnt were inimnlnh/iid for three weeks and 
then allowed uim strict* <1 ieti\it\ foi twiiiU diss. The a\enigc tensile strength 
of thfse tendons w'ls 751 Gm iwr squuc millimeter tlj fijiiro of 785 Gm 
per square nulliiucftr for blocked teiidon<> immohihzcd /or fortj* dijs compares 
fatouhl) w ith tlieir best results 
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In s^mmar^, flexor tciidom in the do„r do lica] ,f Worked from thezr 
extratendon tissues but healmg » delayed If immobiliration « mamta.ned 
lortj daj s, or longer, ho\\ e\ er, strong union results 


3 reju»s tilth «ic 0 / Wocl" <cc/niic»e —The functional re 

suit of twenty fiio cxpenmenlal tendons and twentj five control tendons were 
carefully graded nceording to the system described under Jlethod These 
functional results ^re summamed in griiihtc form m tig 6 The first two 
columns illustrate the functional results following twentj nine days or less 
immoWbaatioa iN<j polythene tendons healed during this tunc intenal and 
therefore they all fall into the 0 functional classification The next two columns 
houever, illustrate the functional results following more than twentj nine days 
immobiluation Here fourteen out of sixteen polvtbenc tendons achieied a 
functional ratuig of 2 or 3 plus while at the same time, not a single control 
tendon was rated better tli m 1 plus 

This data strongly suggests that function is greatly improicd following 
primary suture in the flexor tunnels if the suture line is blocked away from the 
extratendon tissues bv means of a pohthenc tube 


COMMENT 

There art n few points other tinn those alreadv discussed which were 
brought out dunng this work One is the relation of immobilization to adhesion 
formation and resorption trom thb work it is not possible to tell exaeth when 
adhesions form, piobabh after twche days but some \cry interesting points 
can be emphasized about their resorption and diffcrcDtiation Mason and Allen*’ 
noted striking changes in the amount and the extent of adhesion formation in 
ttndons immobilized for long periods of time They stated ‘ The gross appear 
ance of tendons immobilized 4 5 weeks has direct practical significance Thei 
were seen to he bcautifulh healtd, the tissues about them were transparent and 
areolar ind glided oxer the surf ice of the tendon and tendon itsilf glided 
through them ” In the experiments reinirted here a similar diffircntiation of 
the extrutendon tissues wss noted in the coutrol tendons that were immobilized 
for thirty fire days or longer The operative xrca in tendons immobilized for 
shorter periods of time xvas a solid mass of sear tissue It was impossible to 
diflermtiate the tendon from the sheath or tunml However, following long 
penod 2 .of immobilization (Ihirtv fivedavsormon,) there was a clear differentia 
tion of tbi sfruetures The adhcsioDs were filmy and translucent It wvs easv 
to dissect the tendous amy from the cxtntcndon tissues In the control ten 
dons since the work was btin„ done in the fnancls’ unhke Mason and Alien it 
was impossible to demonstrate free gliding of the tendons Nivcrtheless this 
differcntiatinn of tendon ndhesions and estratindou tissues would argiie for 
longer periods of immobilization than now advocated no matter what tvpe of 

pnman repair is emplovcd 

The other point, renUy a sug^esUon is the po«iSible use of polytliene film 
about tendons that have healed rnmanh but nri. bound down by adhesions 
After the adhesions have been dissccfc.1 away from the tendon, polythene film 
could be wrapped about the tendon and thus prevent the infiltration of adhesions 
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A <5hort ('xpciimeiit of i senes of fi%c ammals ^^as cimcd out with this 
Idea in muni These results are tabulated m Tabic H It can Ll seen that e\ 
celltiit results followed vcondjrv wnppwgi done on tendons whose priraarj 
repair had been immobili*ed for thirt> five dajs or longer long enough for 
difteientntioa of the structures to occur In these tendons it was easv t”o free 
the adhesions In tendons immobilized less than tlurtv five davs the dissection 
was far more diFfieult because of lick of diftereiitiation between tendon and ad 
hcsion The seeondarv wiappini; of tendons is lielieied to be a promising pro 
eedure and should be investigated further IE the period oE immobilizition 
follownng pninaij sutuie is thiitv five days or longer, tindolvsis followed 
b\ polvthenc wiapping might piove to be extremelr valuable m lestoiation of 
tendon function 

SirVIUVRl t\0 CONCttbfOs-? 

1 All experimental method for the investigstioii of pnmarj tendon repair 
within the flexor tiinnils in the dow is presented 

2 The use of 'ibsorbxble xnd nonabsorbable tubes to block the cross growth 
of adhesions from tendon to extratendon tissues his been »npsti„ated 

3 Tubes made of thin polythene film were found to be most suitable for 
this puipose because thev ire flexible and cause no tissue reaction 

4 Tendons heal strongh vnlhin imhthcnc tulies if immobilized torty days 
01 longer 

5 Tendons blocked 'iwnv from the txtratendon tissues bv polvtheno tubes 
followiug piimarv suture within the flexor tunneU lud imiiiobilmd fortv days 
01 longer nppiotch normal function while control tendons approach nonfunction 
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HhMIPHAFCTOMl 
M{K M U-ITU!, il D , Baltimore, SId 
I'lroHi t)ic Dcinrtment of ‘ivirtirs TliC JoKus ITopJiM ffosptfaJ and VnxieTSity) 

r llF hiiulqinrter is frtqiientlv coiisulerecl so mutilating i pro 

ctdure and of such forlmldin^ inifeiiitude as to he propeil> exclndtd from 
he (.itt„(ir\ of actcptaliU suigical operations A\ fiile it cannot he denied 
hit the resultant deformiti is evtrcmilj grase it must I e nmeinhercd that 
t IS iiiriicted as the iisnlt of a procedure offering the onU hope of euu in 
nanj otherwise meridicahle luoplasms of the upper thi^h and pihic girdlt 
Morioiei m the pusent state of opentne technique and fluid replacement 
tlurapj It IS a proctduri well within the tapahilities of am competent snr 
teim Kelatnch ftw siuh operations in utotdeel despite a miml er of pub 
lieations showing the progr»ssi\e iletrease in iiiortalits Gordon Ta'lor' has 
perfornud -1 liiiuhiuirttr amput itions with C deaths The last 1 patients 
all of whom rtcoierul were ui>erate«.l upon subsequent to his Presidential 
Vddrtss on \mputation * This is still the largest single upoited serus of 
siuh proctduris \s rctcntlj as 1942 Mortons* riport of 4 cases iMtli no 
opiiitiie mnrtalita was outstanding Ihc older reports of a mortnhti of 
75 pir cent and 'iO pet cent have lutn ropla<e<l ba more recent jtports of as 
mam as successive operations without morlalitj * The repoits of I eighton* 
in 11)42 of Siigarhakcr’ in P)4 > and of Patk* • m l*l4fl and 1947 are among the 
mo^t helpful to thv sur^tou planinn„ to pertorm a htmipehettonn The pres 
ent iciuiit Is iiiiud It a ch ir piestiitaiioii ot the technual featuus of the op 
oration ^\l wisli to ciuphasizc the es-ciuia! strughtfoiwardness of this 
surtieal pr<'<uUirt ratlu r tli m to presdit anj new nuthodfoi its perfoitiinuce 
Two of the patunts au of unusual inteitst one m whom iinput ition was jnr 
foiriud for I M irjuiiii s iiUtr and inotlur a 12 dav old infant withcsteiisut 
iiid defonuim. h iu]ihaiigiomas and hem ingionns of the limb and peh it girdle 
The term hcmipthcLtoiu) is simpler and more readili undel^tood than 
the mori twmplitattd turns ajiplied to this protctlnre Malignant tumors of 
the upper thigh whieh imade the pthis or the museks attached to the pi his 
are prohablj more safth remmed h\ heinipeKectoms than ba hip joint dis 
arVieuhlinii \ moincnt s riflution will show that from the standpoint of 
Jumix'rs ot stem tuns ami imiseb masses to be diaidid the hemipehectiiiin 
\S 1 svmphr proiidnre than tht hip joint diNartieulation Aiiteriorh in the 
hinupilMPtmm till onh muscle dixided is the ;>soas Postenorh the quad 
ratus viriforiuvs and tin gluteus masiimis at its origin irt the onh muscles 
to be diMded asult from the levator am and l^ehlO(a\e^nosUs The find 
wound IS cervamh .aswr tw eW than the wound hJt In a hip joint dis 
articulation 1 rom the standpoint of functional disabiUts there is little to 
choose b.t»ppji the two operations sinte a v«vstheais as not lihih to he worn 
after u tlier procidiin \ ftw disiriptions of atieh prosthesfs ma\ be found ’ 

1 wt-l cl t T pibUc-nUon Oct *2 iws 
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ftAVrrcH s^Tt.fT 

c. 

iremiiKiv eetomy hag been iierfomcil for c-vciy N-jriety of malJgnanC tu 
mor It sepm-? prob iblc that the gieattst ijoce^s «ili be achievea with such 
slow growiiig lesions as chondrossKoma and lipomyxoma, which form 
tensipe Jocsl tumors but mclastasuc late so that a su^cientJj radical pro 
ccuiire may effect a cun 9he si|uaraous cell cnrcinoma (Jfarjoljn's uJeer^ 
of the first patient is nii unususi lesion to require this operation 

TFCHViqUE 

The t^pe of anesthelic a^ent js immaterial both geiienl nnd spmal an 
csfhesji hi\iu(, been use<? The choice here his hern juntothil anesthesia with 
nilrous oxnie supplement The blnddm in emptied and the catheter left sa a 
guide to the urethra The lower ilxlomen is inchuled in the field Medially 
the towels arc clipped to the side of the genitals m front, and ilongside the 
aniii behind M ith the extremiti dnped free, the opposite side of the soerum 
and the shonMtr of the simc side are clevited on sindbags to permit easier 
nmupulatiou of the limb The hip and thigh on the operatue side are thus 
lifted off the table fncilititmg the posterior phase of the proccdiire 

Antenorlv the incision extends from the symphysis to the nnterosaperior 
spine and then for seierit inches along the ibic crest The lateral insertion 
of the inguinil lieumciu n> detirhnl from the interosnperioi spine and its 
medial portion is separated from the piibis together with the rcctus and pi ram 
idahs iiiscitions after the fdscial attaihments to the ibopccCtncal fascia arc 
divided The deep epigistnc \ossils thus exposed ore limited nnd dirjded 
IJIunt div>ccCioti thin stiips a" ay the peritoneum oiul exposes the ihae fossa 
widely {fig I) One cm easil\ see the external and intern'd iliac Tease's 
the uretor md 1 Udder and th*' rcctnm behind the peritoneum The external 
iliac vessels hive been ligated in this senes since some reports have remarked 
upon le rosw of the ecntrsl portion of the posterior Rip, if the common ihae 
sc arc divided Titk* advoeatnl ligation of iht common line arterv for 
greater comfort in the postemr dissection and suq.e ted piophyUxis of tlic 
slough in (he posterior flap bv a \ shaped excision of the cmtral portion The 
pNO IS muscle IN divided at a convenient level There N no notalih Weeding The 
{moral nerve thus exposed is ligated and divided This completes the anfciior 
diNscoUon except foi the svmphysis puhis B\ disbcction with fingtis and pen 
osteal elesitor the svmphysis is exposed A curved clamp is forced through 
the spite helvseen the un^emtal diaphragm nnd the svrnphvsis to t,rasi» a 
Gigb saw bj ivJiicb the svmphvMs in diiided In either -rx the Ur^e plexus 
of V ems behind the pubis miy cause trouhlesome bleeding which is controlled 
temporarih b* packing Tlie division of the psoia muscle with the femoral 
nerve the external ilnc vessels, and the svmphjsis constitutes tht anterior 
phase of the operation 

Thf incision is no f continued postenorjy The tendency is to fashion 
too generous a fap poatcnorlj nnd while tunc will be saved by fashioning 
1 short posterior flap, the danger of closure under tension must be kept m 
mincl From the posterosupenor ihae spine th.* incision sweeps down around 
the buttock well above the trochanter and passes around to meet the an 
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tenor 0 or three .nchc, from the rntdlrae The short 

flap IS eletated and the or.gins of the glutens mas.mns dmaed There ap 
pears to he no t irtue in presert mg the gluteus masimus This muscle is lifted 
Liiard the patient’s hip is fleved and adducted, and the pinfomias niusele 
IS eaposed tilth the silperioi and infenor gluteal Tcssels at its tipper and 




lower liordcrs respoctnth (fip 2) Tlicsc \eb5.els> are ‘.ccured iiul the pin 
formit muscle is iransectiil <xjK>siiig the scntic iierre which is lipatetl aiul 
<liM(1c<l The touph sscropinous md sacrotuberous ligaments sre tlnided 
One need onl\ diMdt. the quadrntus lombonim muscle close to the ilium to 
complete the posterior dissection A Gigli snw can now be passed around the 
sacroilnc joint which is cut throngh (tig 3) If the tumor has not insadcd 
the bonr pchis there is no hann in leasing a fragment of ilium attscheii 
to the sacrum It will now be found thit the hindqnarter is ittschod onh bs 
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Ilemipelv ectomy has been pcrfonned for ever} \anet> of malignant tu 
mor It seems probable that the greatest success mil be aehieied with snch 
slow growing lesion:, ns cLondrosireoma anil hpomjxoma, which form cx 
tensne local tumois but metastasize late so that a sufficiently radical pro 
eedure maj effect a cure The squamous cell carcinoma (JIarjolin’a ulcer) 
of the first patient is an unusual lesion to require this opeiatioii 


TECIIMQUe 

The fiTic of anntheUc agent is immatona? both teneinl and spinal an 
esthesin having been used The choice hero hns been pentothnl anesthesia with 
nitrous oxide sujiplenicnt The blaililer js emptied and the csibeiec }elt ss a 
guide to the urcthrn The lowu iMomcn is included in the field Afcdiallj 
the towels nre clipped to the side of the genitals m front, and alongside the 
anus bihind ith the cxtiemitj diapeil fne, the opposite side of the sacuim 
snd the shoulder of the some side are elevated on sandbags to pemit easier 
manipulation of the limb The hip and thigh on the operative side are thus 
lifted off the table facilitating the posterior phase of the procedure 

Aiitoriorlj the incision extends from the «.jmphysis to the anterosuperjoi 
spine 'itid tlien foi several inclws along the iliac crest The lateral insertion 
of the inguinal ligament is detnchoil from (he anferosuperior spine and its 
medial portion is separated from the pubis together with the rectus and pvTam 
idalis insirtjons after the fascial aliachments to the iliopcctiseal fascia are 
divided The deep cpigastiic vessels thus exposed arc ligated and divided 
Blunt dissection then strips away the pentontuin and exposes the iliac fosas 
vndelv (Iig 1) One can casilj sec the external and luternal iliac vessels 
thi uretci nml llnddtr and the rectum behind the peritoneum The external 
iliac vessels have been ligated m thus senes since some reports have rtinarked 
upon neeiosis of the central portion of the postenor flap if the common iliac 
n spls are dnidcd f’seJ * idvocated Jigifwn ot the common iliac arferv for 
greater comfort in the posterior dissection and sugi-c ted prophjlaxis of tlie 
slonsh m the posterior flap bj a \ shaped excision of the central portion The 
psoas muscle is divided at a convenient level Theie is no notabli. blcedin^ The 
femoral reive thus exposed is licatcd and divided Tins completes the anteiior 
divscction except for the sjniplosis pubis Bj dissection with fingers and pen 
osfcil elevator the sjraphysis is exposetl A curved clamp is forced through 
the space between the arof^enita} diaphragm and the svTnpJnsis to grasp a 
Gigh saw by which the sjmphjsis w divided In either sex the large plexus 
of'veins behind the pubis mav cause troublesome bleeding which is controlled 
temporarily bj pacUng The dmsion of the psoas muscle with the femoral 
neive the external iliac vessels and the syinphvsis constitutes the anterior 
phase of the operation 

The incision is now continued postenorlj The tendency is to fashion 
too generous a flap postenoriT and while time wdl be save.1 by lashiomnt. 
a short posterioi flap, the danger of closure under tension iriast be kept in 
nmid rroni the postfrosuperior iliac spine the incision sweeps down around 
the buttock well above the trochanter, and passes around to meet the an 
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the ictalor an. an.! .setao.a,.r»oa,B n.ueeles The le.ato. an, ...nsclc is cnt 
thraueh and the lethioca. crnoaus maecle clamped, ditldcd, and tniisfiYd 
W.tK the specnniu rema. ed, McedmB from the letropulno a c.ns can l.e rcad.h 
controlled In matlress sntnrca oaer strips of pclatin sponge The relatnc 
simpl.eit, ot the proeednn .leapite its ma„».t».\e is appirent The bon) 
pelin ring has hen, , In, del 1.1 t,,o plares Three nniseles of s.gnificaneo- 



the psots tundrntus litmU’ruin Hid pmfurini:> — haM, been ilivitled throush 
Ibeir belbes Tbt n*aMnixr> been diMiled 'll ils orjRin The jJne 

■*ntl bUiIctI \cs>c 1 s an«l th» fciii«Ml ami aentic mnet> complete the short Jj-t 
o£ important strucluri't di'ideJ The kiator am and iseluocaMrno'iUa mus 
arc taken almost m paNsme ami disenpasement of the attachfiKuts cl 
Iht itiRiuinl ligaiiunt antittorh and of the •■acrospinous and «aorotiilierona 
hgamenka postcriorh aresimpli and bjpofllrssniarjenurb 
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F.Uvt later hem.pckectomr P«fo™ed It rendered difficult Jy tj* 

lient'L^ere ekolctal deformities Thus tte wtenor surface of the lumbar 

1 «f-.> n«t lYie Ticht line cTCit Th^ operation required St^ hours, during nhicli lira 

Ld^tion Beeau e all the «Vm of the WttoeV the U(,hi scrotum ’ 

to be removed, an anterior skin flap naa fasl.ioned TJ.e posterior meision actually cro cd tho 
mi lime skirting tliC aim' 



BatSoloiio J eforf — On the Inttihli nnJ Upper thigh was s large etcaraled ulcer 20 
em. m ammeter The surrounling skin vraa roHed aoJ hn^rtrophieJ anl emus trsets le-l 
from the ul er through the fa-c a and musele The ba e of the ulcer was thick inJurated 
anl beavilr scarred The olc»r ba.i extenlcd toBXrd the symjhysis anJ down to the ob 
turalor foramen loth silcs of nhifh nere covered by dense induratej car Microseopic 
examinaliiifi of the ulcer showcl n neU diSerentntc'l juamouseell eaieimma. There were 
no meta lv«es m tl e Irmph Holes 
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111 the anterior dissection it is importmt to open the line fossi widelj, 
Mhilo m the posterior portion one must carefully reflect the gluteus mavimtts 
moscle to expose the glutcaHessels which ore then rendilv ligated 

COUFUCA.TIONS 

The nrethrs was injured m one patient (Case I) in Mhom the natnre 
of the primaij disesse required sacrifice of the right half of the sciotiim and 
its contents Pnrmrj repair was unsuccessful and healing nas delayed In 
one patient the Migina mss meised The wound s\ss repaired and healed 
per pnmam 

Ilernns. hi\e not been reported after thu, opention and skin closure is 
nil that IS required Deeiuse the peritoneum and its contained bowel tend 
to fall oser the sharp edge of the tnnsected ssenim we ha\e tacked the 
Intenl edge of Poupsrt’s ligament to the anterior edge of the cut surface of 
the sscrum protecting the pcnloneum and the bowel from possible uijurj 
A dnm is Hid in place at either end of the incision the subcutaneous tissues 
ireflpproMnntrd luthsiik and ihFskm iselo»ed niths/llf sa/nres 

Shock has not liecn a problem Tnnsfusions were given to ill pitients 
from the start of the operation Distention did not occur The second snd 
third patients w ere out of bed on crutches the daj after opention and left the 
hcispital on the. tweiitj fiist and sivtcenfh dar, respectiielj fhcir wottndi 
Invjng hciled per pnmam The first patient hid a prelinnnar> colostoaiv 
with consequent prolongation of his convifeseence Tht two men pitients 
hid temporarv loss of sesuil powers Anemn has not beiii obsened as i 
postopentne phenomenon 

CVS! ftrpORTS 

Ctse 1 (IflOOj)— II VL wai 0 Bhii« Biaa, egeiJ 40 Tfau This iPunrUal 1# mas ha I 
A con/jeailftl or nionatsl pnrsplAfcia with an exlrrme detion Opformily lie hvl spent most 
of his life sifting on the shninken defonn«*J lower eTfreimtie* \t the age of 10 v«is hr 
dcveloprd nn ultor of the right biritork wbirh wa« ewwd as a • trophii, «orc ' In retro 
spec! Jt srcin« more likrlj- to have brrn aa ulvrraCel b'3r$\ duo to prfrwjre bj the right heel 
1 A V fi i. ns n ri«ult of the ilefonnity whieh doulilr! fhr legj beneath him Pe«pife 

I 


right buttock was inTiiiIed bv a soJiI lutnor groniag lato lau imvi w r 

rompleto excision iras obanConel Trg i •howa the wm-lvtion after this operation latho 
logic etudj rercalcd the tumor to be a aqaamouseell earelnomn This was then a Marjolin s 
ulcer deveropiog m thirty year oM sions frael* «ri»k fta<l wAnlfod from laei job 


of an adyentitious bur ^ 

ftcfflipelyectomy ‘ho owly feasible ojwmtiTe approach complicated by the large 

area of skin ijiyolTcd, closely approaching the anus, and lara iing half of the scrotum I octal 
examination bowed no peine mm Them -infary /rc<iuerey anl d.ffl 

culty in control In vie'y of thi proximity of the sinus tracts to the anus an i of the pox 
Ilbify that tbo rectum mi.ht hare to be mnfiood, « s.gmo.d coloxtomv „ax pcrforn.cl on 

Feb 8 , 1946 after exploration of the pelns »bJ at dome" shoirel no meMxUse. 
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Th« postoperative course vas warkel \sj a elowlp developing hematoma and a eepara 
tioa of a portion of the viound A omaU nretlira\ fistula developed through the aound, en 
tailing long Use ot a letentum eat»-ct<t This s\as lomplieated in turn by the development 
of % vetical caUulus which rer^uired a auprapulae ejatostomy However, he made a complete 
recovery from this aeries of difficulties and finally the colo tomy was clo ed (Fig 5y ‘^plivnc 
ter control vfas normal Hi gained asei ttivity Tfaind w. weight and teturned to full cm 
ployment It took ft conaideralde period of time before he felt comfortable in sitting Sexual 
power was temporarily lost but evcBtoxlly Tetorned Tao and one half years after operaliori 
ho hows no taetastascs and is m good health 

Summary — A 40jcarold wan with a eongcnital paraplegia devclopel a Maryol a a 
w'ccf with catcinoiufttous invasion of the bnttoek and pelvis Hemipelveetoiny was pir 
formed after preluBinary eolostomT J’avtial wound ««paTation, a urethral fistula, and a 
vesical caKulus complicated recovery lie is well tiro and one half years after operation 



the -r® TC*r oU while Woman Eight months l^fore a, Jmi ion 

loi. ,1, .. , .k, I c 

errs ivclv an 1 finally two week* befon whiix n. a. ^ . , v ™ 

throe woeV. .v- v. i ™ ^ “1 working In the la*t two or 

Th^wTiin .V •"* r«“”J '■» tvcicht. 

There were no other STtnptonn * nri|,»u 

V0lre.f5rri’ negative earept for the „ght thij^h The upper third was ,n 

volv^ In a Wye firm poorly c«,.„ea .xeUmg l^.nn.ng U,ow 
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'howe.1 a .arcoma «.th numerous areas of bone formation from -pinilo cills of 
varTiDK sire and shape There appearel to le a good deal of tumor cartilage as well ns bone 
The inipre«ioii was osteogenic «areoroa. . . , , a 

On Jan 26 fortj eight hours after operation, the patient was out of bed nnd 

harnnig to u e cruwhes for the first time The eatheter was removed on the third day ^ old 

in was sitisfactory Distention did not appear The wound hcaW per primam, and bv the 

tenth day she was up anl about most of the day (F.g 11 -i and J') Three weihs after op 
eration etio walked out of the hospital to her car to begin a 1 SOO mile trip ns a passenger 
*5he did well at home until riie was abmptlv taken severely ill on April I, 194^ ‘“he 
developed deep jaundice, becnnie comatose, anl died on tpriJ JO, I'l-jS \o autojsy "as o1> 
tamed It seems highly prol aVlc that she died of homologous serum hepatitis developed ns 
a sequel to the blood transfusions received during operation 

Aummnrj/ — V 50 year oil hou*ewife was »u\yeeted to heroipelseetomv for an o teogenic 
sarcoma of the upper thigh which had eau.cd symptoms for eight months ‘She was ambulant 
on the seioiil day The wound hpalel per printam and tesovery was rapid ‘‘he died, ap 
pircntlv of homologous crumjaunliee three months after operation 



CisE ^ (42,00o)— O P M was a 30\earoll Negro man lie was fir«t swn in June 
104 complaining, of pain anl swelling in the lower right thigh of jnii“ months duration 
V I o|-T Was perforniel at another ho pitat in February 194" anl reports,! to show 
eallu In Manh 104" he haJ fall n injnnng the swollen area The swelling an! pain 

incrensss! 1 oenlgen films in June J«H* howe,} no area of destruction on the anterior and 
lateral S-pcct of the lower third of the femur with bone proliferation about the femur The 
e«ion was su pecieil of leiag a sarroina bot a chronic non uppurative o teomvelitis seemed 
a Tea onallc pos dilitr lo JnJv joi', the femw was eiplored. The cortex was hari the 
medullaiv cavitv was small anl at the distal enJ of the femur was what appeared to be a 
largo soft callu Slieroscopw study showed bono formation Iron, o teoid u ue anl it was 
felt that thLs represeate.1 callus ant neither totoor nor infcetion The wound henleJ well 
anl h,f was di*. barg'd .liignoscl os haviiig chronic sclcro mg o teomvelitis. The callus was 
presMKievl to the rc nit of the pres tons biopsv 

«c .i,^“c^'''7 *■« P'‘*' ‘h« ««B>nr was cvri ed m mu h of the thieknes 

i»i-, .. .i.« w mu 

11 «””i! *' "i” '•«i 
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A. B 

Hg IJ A and B (Case Z ) — Pbolographa taken roarteen day* after operation 


On Jan 24 1941 a iigM hrmipelTectomy »n* performel in the manner desiribed 
(Fig 8 J and B) There tins no intraprlvie exteiuHtn of the tumor The eaeroiliac joint 
iras cut through irregularly »» seen in the toentgenograms (Fif 10), and the pubis na* 
cut through ju t to the right of the symphysis The right side of the vagina was opened 
and repaired with fine catgut and silli in eereral layers The operation required three hours 
during which time the patient received a eontinnona tinnsfu io“ of five pints of citrated 
Moot Her condition was good throughout The hurt posterior flap was nlequate for closure 
and a I euro e dram was left in eithir ml of the nonnd A retention catheter was left in the 

bladder Itcmoglobin after operation was IS Cm and five dav* later Om. 

Fflfhofopio report —There was a large well eneapsotnled tumor im cm. in diameter In 
the upper third of th« thigh an lag from the femnr (Fig 9) It was made up of a 
gelatinous rather firm, grayish white material eontanung some cystlihe areas The microscopic 
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.ectiODS showed a sarcoma with numerous areas of bone forwation from .pindle cells of 
Tamag 'ue awd hape There appeared to be a j£Ooi deal of tumor cartilage as well as boue 
The impre ion was o feo^enic sarcoma 

On Jan 26, 194S fortr eight hours after operation the patient was out of bed and 
learning to u e crutches for the fir t time The eathetei ■was removed on. the third day \ oid 
in" was ati'factorv Distention did not appear The wound healed per primain, and bv the 

tenth day he was up and about most of the day (Fig 11, A and B) Three weeks after op 
eration he walked out of the ho pilal to her ear to begin a 1,900 mile trip as a pa s.nger 
She did weU at home until «he was abruptly taken ererely ill on Vpril 1 1949 ‘'he 
developed deep gaundice, became comalo and died on April 10 194S No autopsy was ob 
tainei It seems highly probable that -die died of homologons ernm hepatitis developed as 
a sequel to the blood Iran fusions received during operation 

9ummarv— A 50 jeir oil hou ewife was ubjecfel to hemipeheetomy for an osteogenic 
sarcoma of the upper thigh winch had ean ed symptoms for eight months “Slie was ambulant 
on the evoni day The wound healel per primam and recovery was rapid ‘'he died, ap 
parentlv of Uomologous eruia janndiee three montha after operation 



Fla 12 (Case 3) —0 P 31 (J K 
«nce showinK in sreat soft lUsue b»« 
ln»oU«m«ui VFIK U A't Is mueb lower 


W 1 Osteogen!'' sarcoma 
eachms the groin nlthough 


PreopBratlie 


appear 


_ Cass 3 (42,060) -O D M was a 30 jearoll Negro man He uas first seen in June 
194* complaining of pain and aneUing in the lawee right thigh of nine months duration 
A b ops} was performed at another ho pitui in Februnrv, 19J7 and reported to show 
callus In March, 1947 he had fallen injuring the awoHcn area The swelling and pam 
increacep Poentgen films in June 191T, -dwwed nb ate» of deslTun.oa on the anterior and 
atera.1 aspect of the lower third of the femur wnlhbone proliferation about the femur The 
lesira was su pected of bi«g a sareomt but a chronic non unmir f r- - teomyehtis seemed 

rtes was hard the 

^ appeared to be a 


Vo j neither tumor nor infection The wound healed well 

1 diagno el as having chronic clerosing osteomyelitis The callns was 

presumed to be the re ult of the previons hiopoy 

*' "* » ““C o' tlielme > 
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(tiiir-d l1l^ i<”il e\aminifm» evtjUxiW n„Ut extremitj There 

1 crent n<lhtij: of fhe ri^ht Ihtgh httti »i.l »*<.! 1o »J>» '«»p, whi h v»as dJhercnt from 

the kii 0 til tlm tipi.r this’ll (>i). Tl, IV ««i.eUuif; «.iirfmjiiih il ttii liml> iiid the tlii^h 
fronl Vnei to gTom, «»'<•'„ tlv 's««ll n and istrmiwH «<n ter Thi rc « i< nnrhe I lim 
itafion of fiiniiuij of lh». hnee f^toiinition honei! in extmsiM ite-lrui.tiTe 

prore s lOTOlving fh» w\rtc l\\f ot 111 n^lit f»mor (Fig 13 f) this h-ioo had 

itestroiitl mo t of the rorfpx of ^^e tione anJ n Jef out mftf the oft ti «up TJip fenioral 
hxft m itH luiiportion \\ »i urrouniiA 5k vi|jt ’«.« «Ul«. a < ilnlied nm There nere 
numerous j svitnr li»erete tlDlvd^T vaViSeA m Ue soft ti ue There nin no eii 

'en<< of distaot B)en<tt is TV Jong li» t<wi vgge U } « urronn ijefejoping in 4 Vnign 
le ion prol nbli Tnrre a ..hro in„ i» feoiavelitH 



3 1 — I hotegraph* tbo outpnt 
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rolls mill, hr^e hihercliromatic n el wlluUr tumor composed of pm, lie 

w oraenre, / "-li »Wcare,j to J.e forming oifeo, i ti*sue 

omenre. of 1 one « other, TV , ,o U an os.eo eu.c ^ 





BAVITCH 


214 

A ru ! im 

The dnEno-i? of sarcoma being established, a hetmpclvpctomy riaa decided upoa Lccau«e 
of the extensire invohement of the soft tissues No amputation iraa feasible at a level per 
loittiDg tbo use of a prostlieais JBree a dmituBlsUoa o£ the lup «ouIi have meant transtet 
Hg muscles and fa«cnl planes only a few inches above the tumor 

On April 6, 1943 a right hemipclvectomj' nas pirfonneJ The operation took t«o 
hours and nos well tolerated He received iflOO ee of blood during the procedure 

J’afholotjic report— There were aumerons enlarged inguinnl nodes which did not con 
tarn tumor There was a long sear extending 18 cm up from the knee with at least one 
palpable nodule, 0 5 cm m diameter m the scar This nodule was a discrete encapsulated 
sphere of tumor Twenty tiro centimeters above the knee a era's ection showed no gro's 
tumor, but tremendous e<t mn of muscles and siili>*utaiieou' tissue Just distal to this was 
the main tumor rias" whuh cenieJ eneapsultleil except anteriorly the eafstile being a thin 
shell of bone A reniarkal le feature was the presenre of several round tumor no lules 1 to 4 
cm in diameter In the soft ti so anterior to the principal tumor (lig 14) The sections 

of tie skin showed tumor nolules in the connin In general, the tumor was an osteogenic 

"arcoraa, as seen in the biopsy sections 

On the day following the operation he was np on cratches nod hi« genersl eondition was 
(,ool The wound healed per prlmam and he kft the hospiu! on April Si, sixteen days after 
operation (fig lo) Hemoglobin nas Cm before oferation 105 Qm the dav after op 
prntioB, nod fl 8 Cm one wrek later 

^uoimnrjr — ‘k 30 year old Negro msn develop'd o tesgemc ssreoiua in tfic femur after 
sivernl pretiooi biopsi's an I roentgenograms had shown what appeared to le a bcoign lesion 
This RiBV rrprt'cnl 'vreomn dctsloping in Carrf s s Urosing osteom'elitis Ho was out of 
led on crutches the ihy after h>Rii[clvectomy anl the wouuJ healt I per primam. If* left 

the hospttnl on the sixtei nth dm after operation Ife is well five months Inter except for 

lunmution in sexual power 

CvSL 4 (ke4j34)— T J was a Iddayoll white male Jle was boro with an ex 
Iraordinary lyinphafli,iofaa ood liemnngiomft deforming the entire lift lower extremity anl 
iiivalmg the ptlvis anl buttock k hcniipelvectoinT wns eucce «full) performed anl is being 
n portel m lUfail el on here 

^yMMVRk 

I Ilcfiiipehectoniy w the onl> effeetut menus of remoxiiiff m'lliginiit 
tiimcifs of the poUu giullc anti offers a xvidoi in irgin of sifef> tn the (impu 
t itjyti trcntmoiit of m ilignant Himots high m the thigh 

J The opcntive tethmijue is desenhej The operation is not uiiilulv 
comi'lKatetl uiid the present iHx mortaUtv ix low 

3 Four pitiiiits 12 days to 50 years m a^c are reported Two opera 
tions were performed for osteogenic sarcoma and one each for Jlarjolma 
ulcei and for estnisu e congenial angiomas 
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SULFAMETHAZINE IN THE TREATMENT OP URINARY 
INFECTIONS DUE TO GRAMNEGATINE BACILLI 

Ai.E.\iNmBM RuTEMimo MD.ju.oImtzB Scire eivuuko, M D 

Boston, il\ss 

ffroni the JLiMtnn Irtiorafory /or SuTswal Setearth Beth Ureal 2lDspi«<JI the 
DepaTtment of Surgery JlartarS Ifedioot School) 

T he antibiotics in common nse often fail to exert t sufficient therapeutic 
effect in urinar\ infections due to },nm negative bacilli particiilarli in the 
case of ilociJlm protens anil I ocilfHs pyocyontus Such failure \s due to pri 
mari or acquired bacterial resistance’ * or less often to to\ic reaction to the 
drug In this report i\c are presenting clinical evidence that sulfamethazine is 
in certain circumstances superior to other chemotheraptutic aeenls for the 
treatment of unnarv infection due to gram negative InciUi 

Our attention was drawn to suUsnielhazine (2 sulfani!aniido-4 6 cluncthvl 
pvTimidmc or dimetlnl sulfadiazine) by reports of its high chemotherapeutic 
potenev in Mtro, and in m\o in laboralorj animals against gram ncgstive organ 
isms* * Clinical trials "ith tins drug (hereafter referred to as S'MT) hivcbecn 
limited pnmanl} to the treatment of eoecal infeetions such ns lobar pneumonia, 
pneuinococcal meningitis and gonorrhea * ’* Tlie therapeutic results iii over 500 
patients of whom close to 400 bad lobar pneumonia were \et\ satisfactorv and 
compared favornbh with results achieved with sulfadiazine and sulfamcrazmc 
Sulfamethazine given oralh in its free form is absorbed rapidlj from 
the almcntarv tract The maximum concentraUon in the Wood is attained 
within two to four hours” ** but there is considerable vaiiabihtv in tht blood 
concentration from patient to patient with the same doses’ ” " ’• ” It is, 
therelore important to determine blood eonctnlrations during the coiirsu of 
treatment and adjust dosage accordinglj In nnj given patient on divided dailj 
dosise however blood levels can lie mamtamed fairlv constant 


The rate of excretion is approximatelv the same as that of sulfadiazine 
C^D)’* ’* and 40 to bO per cent of the drug appears in the urine as the ncetvl 
derivative” ” ’* S^IT and acetvl SMT are four to five times more soluble 
than SIl and its conjugated form in unne at pll 51 Alkalinization of the 


urine incrcasis tlic solubilitv of SMT an additional threefold and of its acctvl 
derivative 3 5 fold '* ’* Since the renal toxieitv of a sulfonamide i-, said to be 
direotlv related to its solubilitv in the unne” mav be expected to have 
the least renal toxicitj of all the sulfonamides so far investigated In expen 
ments with mice dogs and monkevs no renal complications were encovvn 
tered” ” after proloneed administration of large doses of SMT dailv In man 
the iiicidtnce of toxic reactions during sulfamethazine therapv was approxi 
^ These consisted of rash vomiting and transient lenco- 
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penin“* No serious resctions were encountered and there were no instances 
of renal damage Oiil> two patients were reported to Lai e crjstalluna, one oi 
them also had hematuria" 

This report deals with the results of sulfamethazine therapj in twentj four 
iinsc/cctcd patients with a \amtj of urmiry tract infections (Table I) All 
patients had pjuria and posiluc urme cultures Frequency djsuna, fe\er, and 
leiicoes tosis were among the most frequently noted clinical symptoms and signs 
Eleven patients had prior treatment with other sulfonamides and either faded 
to respond or had toxic reactions Sislecn patients received penicillin and fire 
streptomycin in adequate dosage without a thcrapcuiie effect before sulfametha 
zine was given Sixteen patients were cither on constant drainage or were sub 
jected to repented catheterization for ucinaty retention ObsCnictiic pathology 
m the urinary tract, if prcbcnt, was treated during S'MT therapy 

Four to SIX grams of SMT were given m divided doses together with 2 to 
2yi liters of fluid dailv NaHCO, 15 to 20 Gm , was also given dailr in order 
to shift the urman pll as far as possible toward the alkaline side Even with 
t/us dnsc of aikah the pH ranged ^tueon 6 and 75 jt/osf of (he patients were 
treated foi five to fifteen davs (Table I) The duration of treatment was based 
upon the clmicsl and bsctcriologic response 

The urine specimens for culture were obtained by catheterization m all 
females niid m most males In a few instances a ‘ clean voided ’ speeimcn was 
obtained in imlt psficnts Cultures were taken at intervals ranging from one 
to three dsv» and were repeated about once a week after termination of treat 
incnt ThcreifUi follow up studies were esrned out on the patients for periods 
rsnoing from two to ten weeks In planting the unne cultures the same sized 
loop was used m ill cases One loop was streaked over the surface of blood agar 
agar and endo plates The plates were olisorvevl for forty eight hours 

"While the patients were on S^IT medication tbc urme was frequently 
examined for blood pus and sulfamethazine crystals The pH was determined 
daily 

FCSnCTS 

The results were evaluated on a clinical and bactcnolo^^u. basis ind arc 
summarized m Table I TJie tlinual lesponse is indicated by excullcnt, if all 
symptoms disappeared iiy improved if most but not all clinical complaints 
dmppearod and b\ poor if there was no chmeal impiovement Baeteno 
Jo-'icalh the results are chssificvl by the foIlovnOo Ivpes of response 

I Slcrde nrine 

II In cases with mixed infection of the severil bictcrial strims 
present some were eompletciv removcil while the count of the n 
inaiiider was markedly reduccil 

Ilf No change in the baetenologie findings 
Of twenty four patients who received sulfamethazini nine had Response 
I ten had Resjxmsc 11, and five patients had Response IH The tvpes of rc 
sponse under end. priman d.nsnmu. are summamed in Table 11 


SULFAMETlI'ZlKr in IMECTION^ 2 

TIBUI ir RESCXTS or SttrtMETHmvE Triatment U Relatiov To DUCsosis 


PRIMAPY PlAOVOSta 3!! 

Benign pro«tatie byperfJ’ophf, «upr*pubic 

prostatectomy 

Cy«titis, scconJary to operation 
Cystitis gicondary to utetliral tincture 
Acute cystitis 

CJiroBie hemorrhagic rystltis 
Chronic cystitis seconJarr to pfoslateelomT 
Urinary tract tuberculosis witli leconlary in 
feution 

Inter titial intraetahle eyititis, bilateral 
nephrostomy 

“ foul 


In patients with a 11 or III response the persisting organisms were tpsted 
for in Mtro sensitniti to SMT and were fotind to be resistnnt The sami, 
bacteria were also found to be resistant to SD and sullatbiazole (ST) Occa 
sionalh strains of organisms resistant lo Sl> and ST were scnsitne to SAIT 
The effects of treatment on the mdindual bacterial strains are summirwcd in 
Table III 

Table 111 Rt^etTs op Silpauctiiaone Tpcatmevt on Intiwidcal OBcisnsue 



Of the eight cases with unu stent infections there were three failures (two 
deroboefer afro<jeit($ and one Eschertchui cofi) due to bacterial resistance 
Of the sixteen patients with mixed infections two patients showed no bnc 
teriolo„ic response but one of them (Case 14) showed clinical improccment 
Of the remaining fourteen patients four were cleared and ten showed definite 
bacteriologic improremcnt In one of these patients (Case 18), with post 
operative cystitis due to F«ch coliandfi ptfocyaneut D pj/oci/atici/s was cleared 
from the urine and Fsch cofi decreased in number but there was no clinical 
response This patient subsequent!} responded to streptomvcin The clinical 
results were satisfactory in the other thirteen patients 
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Of ten sti iin^ of gum |H>sjtni. cocci (sec lal.le I) found m mne eases of 
mixed infections six wen remoxed hom the utiiic in Oil course of SMT mcdici 
tioii Two slnms of S/r fneeuhs, uid two strains ot nonhemolytic staptococii 
liil( d to i<s]U)nd to SMT ^»nit of tlicse x\crc lemoxcd Iw subsequent treatment 
with mmdcltiminc Of the ^umnegatue bacteria SJ jhi emt of h 2'roteUi, 
Vy pel tent of A atiorinit!. 53 per cent of Esch coh, and 42 pei cent of i> 
pi/ocnneus were leinoxrd diiimg SMT treatment Llimcalh, Sb per cent of all 
patients treated shoneil d< finite impioieincnt 

Two pitients had toxic re ittions One patient (Cist 14) deieloptd a tran 
sient kucoptmi baihue to maintain llmd intake while on SAIT medication 
rcsitUed in a SAIT lilooil lt\cl ol 23 9 per cent hollowing withdrawal of 
the dru„ and hxdration, the comcntration fell to 51 mg in twentx four hours 
and the white blood tell coiml ictnmcel to normal within forti eight houi-s 
Another (Case 1C) dex(1o]>ed an allergic skm rash following elexen dais (C6 
(iin ) of thenpv Withdrawal of the drug resulted in prompt neoxerj This 
patient was also i hattcriolo^ic failure The responsible organisms were re 
sistant to 'IMT SD and ST but were snbstqneiUU cleared bj an mtensue 
course of streptomxtin 

W'Ct s^fON 

Analysis of our icsults shows that 37 5 i»er tent of the patients treated 
were cured and 41 1 pir tent wen. miprosed both chnieall' and bactcriologienlly 
indicating ^ salisfaitorj response to metlication m 71 per tent of the patients 
Thirteen patients had no prior medication with other antibiotics of these fort\ 
SIX pci cent were cuicd and 3l per cent improxed It is notable that of eleten 
patients Jii whom iiuxioiis trcatmint with siilfadianne and sulfathnrole had 
failed, nine (82 per tent) shoxxed a faxorable response to sulfamethazine Two 
other patients who hud an Hiisatisfactorx result with streptomxcm rcspondul 
faxoiabh to suit unethizinc These findings also cumpire faxorohh with the 
results icpmted fiom the use of other chcniothordpoiitio agents tor similar 
infeitmns* ” 

The nsiilts of stujitomjcjn llicrap} m uiinaij mfeuions due to gram 
ncgalixe organisms cxcIusivl of infeefions m piraple^ie pitients arc xariiMi 
“ ” to 90 per rent ot tlic 

utnl to bactcriil re 
tions whieli liaxc been 
liiewcc of administia 

tion and financial eonsiderations an. lurthei <lisju\aiiiaRis of streptonucin 
therapx 

Sulfadiazine tiurapx has Ikcu wideix applied and has lieen lictwHciol jn 
57 fo 74 per wnt of the patients tnoted” *' ” Patients xuih a singk bactirnl 
organism in the urine responded lietler than those xMtli niixcd infeetums fn 
the p iticnls tro ited with fhere x*as an equallr fmor^ble response in Iwth 
t\pes> of infeition 

Sulfathiizole has been efficacious in 6a per cent of patients with unmrj 
iiifeetions” ” ” 445 (3 4 dimethyl 5 soffanilamido wxaro/e) dciirthlc Ik 
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Ill 


ciu-'e Of Us lush dune of uul low toMcit\ ^^as tftcmse w 

ctnt of pUients with infections csiised In B prottm nnd Lich coh >'* Siilf i 
tlnlidine rcportc<l to he lii-hh effutnc (bfa ptY cent) ippirentll is 

of^ilueonl' laauist /’s'"/! coh* 

S'lT Ins s lower iiuidtiiit of ssstemic toMcitc snd ot icml toxiciU than 
tjD or ‘sf In the- sivns of patients n-iTOttcd here no iiistnwes of crsstalUini 
Iicmjtnna or szotemn dtielopcd as s sequel to Us use 

In two patients m whinn the Wood toiiientrition of ss-\s iw evce-s 

of 2 ) m., ]icr cent ami uriinix )dl\iasnejrt SMT ciistals wck not found in the 
iirinan sedimnU 

staiM llt\ 

rlw leMiifs of trealmeiU ot twiiiti four pitieiUs with iiiinari traot nifec 
tions laiiscd ha r-rani ni.,.at»ac hneilli ire d»sctil«d Of the patients tic itcd 
T9 pT pent showed i tnorible re poiisp 

The cUnifal and hntiiiolouK results oWned with ‘'MT tom]nii we)) with 
the most fa'orabh uMilts obtained with otbei diu^s The lark of rtn d lO'siPit' 
and tin low iinidptnc of ''istcmic re iclunis au iiotahh rnrlhermore SMT his 
fipiii used siircissfulh m some eisis in whuh *sn uul ST onil streptomicin had 
faihd or where treatment bad to l>e discoiiliiuied bceause of to\io nutions 
PenKilIin as is wdi known his no cflfcit on _nm iiccatui liaeilh 

In two of llu f iilnus the otj. iiusin- fomid to lie risistant to SMI resnojiihil 
siihsecpietitK to sticptom'nn uul m another to mandelamme (Str faceslisi 
In \i<ro spiisumti tests wen used is a hisis foi the choiee of the most sujtaMe 
driiv 

• 0\CI LslON 

Sultamethaune is a cahiiWe addition to the list of chemotberapculie asrents 
for urinan infections due to pram neeuiie or^atusins heiaiisp of jts e-itromth 
low nnal toxiciti and Us efTeiliiinisa not oiili when iistd as the imti il dni'' 
in tile treatment tint al o after otheis hue failed to coiUrot the infecUon 
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MLCOMOM PERITONITIS 

J Ricumovd Low. MD, Princeton, W Vi, Georgi. Cooieb. Jb, MD, vno 

LEUTS CooDT, Jr , M O , Cn\RLonESMUi., Va 

(rrom me Defartminta «/ Surgery Cffttanlogy SadtoJogy, and Pfrfwfm* of the 
Vtuxcrttty of rtrgtnut Soaptlal CkarJoUesvitie Ta) 

M l COMU^I pentonitia is a stenle reaction m the ptntoncum of the ntw 
boni infant resulting from the escape of intestinal content U is an un 
common condition whieh is not too %eell understood and which is bclieicd to 
result from a number of different causes Most reports m the htenture arc 
those of autopsies and the number of prosed eases with patients sunning 
Is small Vi wish to report one patient with nuconmm peritonitis with an 
associated, attesm of the terminal ileum who was operated upon and sunned 
In 163S Simpson* published bis obstrialions on this condition with a re 
new of the literature comprising 25 eases Rutlnew,* m 1915, reported a series 
of 40 cases *\ccording to Abt’ 60 additional eases were reported up to 1924 
In all a few more tlnn lOO esses hare been reported to date 

Jleeonium peritonitis of the newlmm infsnt is a pathologic entiti com 
pletelj different from acute bacterial peritonitis It is sn aseptic chemical 
peritonitis caused In the entrance of mccomum info the pentoncal caiitj 
ihrouch a perforation of the intestinsl tract Thi-> peritonitis occurs during 
intrauterine life, at the time of birth or immediateh after birth The per 
{oration is thought to occur some time after the fourth or fifth month of fetal 
Me Meconium js n sterile mixture of bile, cast off epithelial tells, swallowed 
liquor amnu pancreitic, gastric, snd intestinal secretions Pcrisitnlsis, which 
probablj begins earh in fetal life, would appear to be necessarj to enusc rup 
ture of the intestine 

Amljsis of the enscs reported bj Rudn»tt* shows that upproximsteli 50 
per cent are assocnted with demonstrable intestinal obstruction of one sort or 
another rinsring from dciilopmental intestinal atresia throu'h common adult 
causes such as adhesions solvnlus and intussusception In these cases the 
mechanism ot meconium perilonitiv is fairU clear McLoniiim wnthm the in 
testinal lumen is tlmught to stimulate pemtaUts whith when working against 
an obstruction csiAfS a pcrfontion of the bo"el wall with extrusion of flic 
mccomum into the free pcritoncil cisits Meconium ileus’ was thought bs 
I«indsteincr^ to Ik* a frequent cause of perforation of the bowel This dises'o 
is associated with fibrosis of the pancreas and absence or diminution of pan 
ercatic secretion Tacking this secretion the meconium within the bond be 
comes putt} like and adhcixnt to the bowel wall so that it cannot be propelled 
along the psstromtcstinal tract This mas set up an obstruction to the lumen 
ot the bowel and perforation mij occur prositn«il to it 

Mhateser the cause the pcrfontion of the bowel usualls doses prenatalli 
and fre quenth the site of Ticrforatioii is not found at operation or at autopss 
R«flTfd for puWlcstlon ic 19<s 
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Thf. peritoneal rractiou ib that of a chemiwl or for^i ;i bodj pentoniti. nith 
mceonium deposits tin. formation of dense adhesions a„glutmation of loons of 
boirel and ealcifn ition 

Of the otliPi 50 jicr cent ol cases in achuh moconium peritonitis exists with 
out cRmonstrable oipame obslniction mam causes have bicn listed Trauma 
WJs roJisukred of the utmost importance ?t\ ?j»ner* Tllcers of the bowel 
fleckers duerticiihim the appendix, and other congenital dnerticnla are the 
sites of perforation ^till other cases of meconium peiitomtis ha\e been de 
scnbul one In Boikaii* in winch there la no sitisfactor\ explanation for the 
perforation 

Sfanj of these childien me bom dead or die srfMm after butli Those who 
sursne piescnt a pnUuL of uiltstmal obstruction 

In 1244 Neiilnijsert rt?j>oit«l three cases from the Childrens Hospital in 
Boston in whmli it was possible to make the diagnosis preoperatnclj b> means 
of X rai cximinatioii The divuosis in the cast to be reported was also made 
prcopcnti\eI> bv xiai exannnmou In addition to the picture of intestinal 
obstruction, x ra\ txainmation showed scattered calcifications in the peritoneal 
eavitc Bitten* felt that odcification mai occur as carlv as twentj four hours 
after the onset of tin peritonitis In nconatil intestinal obstruction the presence 
of shadows of calcium cknsuj m the abiiomeii should make the diagnosis fre 
qnentlv povsihle 

case Bn oi t 


S II C, a 4 (tai old »lnte niile wei^lunj 7 pounls la^ ounie , wa« admitted Feb 17, 
19-1? witli a diRjne i of lOt# liBal obstruction Tlii« was the first thild of a 81 year oil 
•• > ^ trm prepnanry aat labor Of twe e 

I anl tb* condition was sail to be 
^ o<V roniinued to TOinit ]ienatiiatl} 

until u1mi luii tu this lio pitat tomilus was ronietirics tlacV and omelimcs fiirk meon 
ill Hi fii il one Woo! tlie ihatvter ef which wa not known Semal memns were 
Ruen but were meffeilual The ablomen teeam inerea iBgly diitealel »nl the chJl a eon 
diDon leternrated repilU 

phv 1 at eaamioatun in atmir iim re»talel an a utel» iM chill who wa jiale duik> 
and Ir'hatpic The km had lost it^ turgnf was »1r\ nnj uelastic Teoirprnture was 10 
F br rectum pul e liO res] iratjinie 40 Tbc heart suands wen p'or tut the lutigs •were 
clear The nlidiiren was nioleratelv ilitinled soft an I il'ughr m ion isteiic> In the 
lig' lover tji ilrant there w 1 a oft lalebnite inaSH approairutelv 3 rni in ili-irneter On 
^ rfal oTarntnaiiin was n t done 
ms^ibin of Is Cm a red blool (ount of 
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1 the stona b and mall h'lv 

D tl iiiti(.lit iKSilioa 1,1 

Witt a tew tin ir ilepn i| 
a lUeiti n of rinull lii 
lit the r Run of tlm tevuin 

an I mieoniiiin laritoQitii 
1 ) 


‘ of gTnniiliivte" Carbon 
norniBl et ejl for ’j rd 

ion on 1 was report? 1 a 
irl Inojii m the left upper 

on He inner urfi i of 
^0 i(3 in Ihc 1 ft «i tc of 
Cua III iiu were infc« 
Til latter ii ofion a« n 




aprroximitelv " j cm m tbimetcr ml o or to cm m Icn^h This loop \\«8 <bs eoteO 
)ut from otlar lo< n of more nonml jpjearm^ I )«ccl m\ cv>s fouml to termsiiitc m a WhvI 
pjuch Viljicent to t!ii was ffunl a mill colHppI loop of smMl bonel -ipprorirmtelv 
S mm in Jiamctcr iihich il > «nl<»1 la a libnl Uxn Ttia ecnwnt of Vrv.«\ wia <li« ectoil 
out and founl to enter tUe o-uni nj p^o^lIaat»l^ ~ na li tilU Tlip ceouni and a pctiiIiti* 
colon were conulclelv crU ip n1 I ut ipje^red to kiie ■» Inmon ‘'iline solution v'us injectCvl 
into the colhp d terniinnl il um until U ml the leemn vere li tinlel with fluil It then 
became apparent that a complete atre la of the temunil ileum cxisti. 1 Becouse of the 
agBlotimtion of the peritoneal contents it w is impo aiMe to determine whether this was the 
onlj point of nfre la The nio enterieu of the tno blind loops tie cribe 1 wire continuons 
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x«pi»t 

fjpply temed adequate Darinj furtlw treoBg of tie protimal d.iafeJ lo.p a IrsuLt.c 
^Tforat.on occnrrrf at a pmat a-keee a wfObU aJhe.ion af/aefceJ rte 6w!l at this 

perforation and tlie Fource of B./yro»io« peritawtw The accidental openme was do ed 



woe placed la the peritoneal 
p trtoocum were taken and 

the woua) tias ido ed lO la?*T» y«e luuuuei luu * v« penMlUn and % Oni strep- 
tomjcin in solution were jUceJ lO the |>entonial cavity la the reeion of the anastoniosia 
before the pentoneuin was clo»ed Paring tie pt*».elure the chill was given two Hood 
transfu ions of 60 cc each At the eontlosioii of the operation the child was eitrcmelv 
pale anl coll -and the extremities were liW He was returned to the bassinet where warmth 
was applied duodeoal suction was contnnied and n slow dnp of fluil was admini terel 
He was put m an oxjgcn tent and given 10000 units of pemciHm and 2 j mg of strepto- 
mycin iotrnmuftalarly e»erv three hour* 

hticro lopic eramisalion of Ibn ka^isws from the peritonenia shooej granulation ti sue 
with marked inMnlion bv mflamroatory cells chiefly large mononurlear phagoevtcs lymph 
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anl iIkiiu cilN In some iknrig then, ww of iwhinorjliooupltur leu 

twjfe. ittorel tlirmijli .ul tlun »,re eittn nc of /«» jinl i>nmll areas 

<)C cil ifiiition (iijT ) 

1 O'loiiPrittiNtU till cliill « fon liiioR improMtl pft i<1ih Uh « la guiti incniia smnil 
tinita Mch ilftv to listenltlu rulon nn ) ,tininLite {in tal i« Tlic MbOomon U arac »oftpr and 
finttPf ftnl ptri tdltii g unla peturrol Tlio aTK.tion elia^onliniipil on tKe llurl poatojipra 
tiTo (la\ In' gmn j,liip'ia<' nliition 1>T mouth on the fourth po«tojioraiive dtj, anl 
formula on the fifth jo toi'ratue Ony From that time on he eontmneJ to nisintaln nutn 
tjon or7i)l> with on crraaidml mpp)i»)^iit of gubeufsaeJiLa fiuiJ Stools soon I/ecaine nornwl 
m appearance anl frequciu % The p«i toperatire eourse m* coinplipatei! b\ n purulent otitu 
nicdii and a stiperfi lal wound infcrtion both of wbieh re pomleJ to treatment He was 
di charged from the ho<pitnl on Marth IS one month after ndnii sioa 

The pntient Iiti ) wn folliwel la the perlnfries ootpatrenf depnrtjnrnf tl« la t vi it 
leing Oct JS ISIS fhirlvreTen we<ha after birth anl lerelopnnnt liti la>en progre ire 
at n normal rate Weight it 7 weiks g poonds 7*4 Ounce* anl at Si weik -0 pounls 
Id ounce d'.'rrept for an ocra lona) atiilf/ no <- the faliesi his )>een eslirelr irell He Ins 
liad no colic nnl no roniitin^ Tb«. boviola ha\e been regular The diet ulucli he take' nell 
included nt the time of hi* la t \i tt fruit* Tegetable ami labulum ns well b« n nuIk 
formula Ihy iml csaniinalion mealwi • ncU lereloiied anl well noun hel baba {Fig 4) 
wlio nppoarcl entircU normal \ rit^U hydrocele pretiwslv note*! was linnni lung in me 
Oni <>1 eraer lliought tint n little tliHkcoins euul 1 be felt (o Die right of Die ecnr m the 
poHition of Du ' iKium iU{ osits aetn m an earlier * ray wew It w interesting to note that 
the /}it xn> film ot Iho nl>d)Bira (hf, mealel marknl iliismution of Die ealcjuiu in 
lompari on <mDi earlier film* The babe was to all latcBis nnl purjese* eompletelr neil 


SUMiCNKk 

V esse of meconium pciitonilis m a 4 tlaj-ol(l mfent in repopted The 
disjnosis Ntns made preopewtiveh on llie x rar ajipearanee of the abdomen 
k suetpssftil suPifieal prorcilurc n«ii)ted m spparent complete cure al the npc 
ot 37 weeks At thia time the eilcinm deposits m the jicntonciinN were dissp 
insnnsr 

BEFERCVCES 


1 ‘Iiaip on fftities \ I intOBili* m the Fetus in Uteru E iinlmrgh NI J 15 NOd-114 ISIS 
i Pulnew " UebCf li spontinen pamirupturen hei foeten ufiJ ^eu,.l horenen llavl 
nil Inclri li Ihinliarul eu |p b 

3 Mit I S fetal Periloniti Sf cim Vorfh tmerienlS 61ie\J!>V „ , 

4 Land feiner K DiriTiri.r«chlo « ilurrli einpelicktea Sfecomum lankreiliti* Cenlralhl 

f allg Path, u path \nat 1$ WS l-SJa . . oe 

, Zillner t Kuptura fleaurae wgiHoi li* niter pnrlum Nirchows kreh f path Anat 96 

r Boikan N' tt Mpioiiiuni IVrilonilis Prom ^lonlnneoui lerforation of the Ileum in 
rtero \rih lath 9 11(4 list ISJO . . . , t 

~ ^cuhau er F B D Koentgen Ilnpjwi is of fetal Meconium I eritoniti Am J Boent 
g nol 61 4.1 4'’r l'»44 

5 Iiiten < itcil bj Ruliuw* 



CL1MCA.I. 1 \rLRlI-N( I'S HU AIiTlUCI \I-« KlDM \ 

CinnivN h KiisTfisMD, lon\ T vcLe-vn, >U> 

N'vsmeK M DvLxjiw.Ml) v\p C, C.vmn ^lii l?j MI> Moswe-u , L \n u) v 

(/■roKi Ihe lifinrtwrnli nf 'furjjfrjf o»iiI I roloijy rogol Vulona noiintal tind 
}nr*» l«n«r«W 

ol an \u teitaiti of utcmu w is iiin)h 

demonstrntcd iluruv 194«: PoUnwing tin pioneer Mork of Kolff-* ni HoUpiuI 
and Murrii m Cainda, oth«r jninis l«a\e ippenicd reportmic On sneci-sitid 
ust of sUtU Ml 'ippnritus 

TIa Iirnipii'l*- of utilum^ dnhsis to deir the blood of waste l-rodiicts- ns 
iiitrodiicul hi Ahcl. Howntni and Turner »n W'3' The itiphtaVion of \h\‘' 
principle to the human piticnt wns nndi iKis-siWe hi the ehuieal developiiKm 
of Jieparm a? n iafe noiitoxic antKoaeidani Vnnovis ti pis of nppir itws Imi 
lU of wluiK are fiuuhmentMIx Mmilir The imchinc used nt 
theRoial \i'>toru Ifospital is a Kolft artifiewl KmIiim \m1Ji (crtam modifications 
It wtiststs eswntialli of a wooilcn drum ammd ivliuh IfK) feet of cillophanc 
tuhitiw IS wound in siurol fashion This tubiiu has a fiat diainiter of one 
inch Till drum riiohcs at a eoiisiont si»eed of i'> rcioliitions per wniutc m 
a Inth of the follow in, <ompositi<m 

^aCl 0 6^5 

KOI 004'“. 

NallCO, 0 2<-c 

( lueosc 2 0^ 

Tip wattr too liter* 

The hath is kipt at “i eiinstiiit teniperatun of lOQ” P 

In stttuii, up the appai itns the patient i*, liejiarmircd and a class (aiunii i 
is iiisirted into the radial orfm n«l lonnecleil to the tellophane tiihiu, Aftii 
inssiiiR tiirmi,fi the hnehnii the |doo<l is returned into the anleeiihilfll \t-jn )n 
a lacuhh spcid pump 

The patient s Mood r thii'* ertenomtd iiross a m mipcrmeaiile meinhrane 
and the diffu'ihlc suhstanees within the Wood are brought into iiiuilihrium with 
tliosL in till hath w itcr Iti Ihw means the t\cts. nitrogenous w iste prodiifts 
are remoied from the circulation while the important electrohtes rimiin iin 
ih inceil 

The chief lalue of such an apparatus is in the treatment of uremia due to 
timimWc londitions of the hiilnes \ femporaia eliarinjj of tlic blood bi 
diihsis ma\ ,i»e lie kidwv time to iwoaer from ilannap and resiitm func 
lion In MipJi cases th< afti/ifial kidnea mas be i»fi*saMiv ^\e ha\i dso found 
the inaehiiie iiv fijJ ni an iKtistonil ease with a permaiuut niid lesion In 
inun sueh pitieiifs tlui« is sjiffinpnt knlmi fumfion to rnaintam lif, under 
idiil f oudiUonv. mcmii mn Ik* \n“M'datu\ b\ mrntioii oi edhor 
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A M t I94> 

complications and the artificnl tidnej ptosides a means of heinms such a 
patient over tbe crisis 

The tvpes of urumia m which dtaljsis w of -valnc can be sinnnianzea as 
follows 


1 Acute renal lesions with uremia 

(a) h ulminating acute glomcmloncplintis 

(b) Acute poisoning— mcreurj phenol snlicjlatcs 



Fig 1 —Tbe artldcial hldne> In u e 


2 Lowei nepliroiic nephrosis tvpe of lesion 

ibnuna following (a) Iiitompatible transfusion 

(b) Sulfonamide administntion 

(c) Crush <gTidrome 

(d) Severe burns 
(c) Eclampsia 

$ i\iiuria following a prolonged period of bvpolension 
Postoperative anuria 

4 Preparation of the uremic patient for a surfeual i.rotcdiire 
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(a) rro-,tatic obstruction 

(b) Infictions of tlie kidnej 


lu the past seven niontlis s\e have trcnttd siv patients nith uremia witb 
the artificial kidnev The purpose of this paper l^ to outline the effects of tins 
dnhsis on the nrenue state and on the patient as a viliolc 

rffect on mood Chemx%ir\i —W. is obvious tint the diffusible electrohtes m 
the blood uill reach nii o<iuilibnum with those in the hath water The cello 
pliano tubin„' forms a semipermeihlc memhrine which is imperMous to larger 


molecules Mich ns proteins 



Us — Diagram of Ibe mcchanl in or the artlflcl il Id Inc' 


The noiipnitfin nitritoCn of the blood diops nt a rate of 10 to 30 mg per 
rent per hour wliik the bath water nonprotcin nitrogen iiicrenses in proportion 
The rate of diffusion slows as the diahsis progresses but we have never found 
It iieces-sarv to change the bnth witbin an eight hour period 

In mnin cnscs the blood nonprotein nitrogen rises after the dnhsis is 
stopped This IS because the escess nitrogenous wastes m the tissues are not 
discharged ns quickh as tlie\ arc removed from the blood b\ the kidnev This 
theoreticalh necessitates a longer period of dialvsis but m practice we have 
found tint an eight hour treatment i> usually sufficient to clear the blood and 
improve the uremic condition 
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compjacatjoiis, and the artificial proudes a means of helpm^ such a 

patient over the crisis 

The t}pe3 of urtmia in which dialjsis n of value cm bt summarized as 
follows 

1 Acute renal lesions with uremia 

(a) Fulminating acute glomcnilonepliritis 

(b) Acute poisoning — mercarj phenol, salicvlatcs 



Fig- l — Th" aHHlclsl kiln<y In a e 


2 Lower uephrono nephrosis tjpe of lesion 
Anuria following (a) Incompatible trmslusion 

(b) Sulfonamide administration 

(c) Crush svndromc 

(d) Severe hums 

(e) Eclampsia 

3 Anuria following a prolonged penod of l.vpotcnsion 

Postoperative anuria , i ,, 

4 Preparation of the urem.e patierit for a rar.ical proreiiore 



.dm ( CLIMC^MMEUIINLLS WITH ^KHFICIVL KIDM:-' 2di 

be importnit The v-huc cells dicnase m numhcr at the 

ilnlssis hut return to uornnl within *» few hours This is due to coatiiiff of the 

cellophane with UucoeMes huuist of a positive ihemotiMs 

Lffct on 1/ie roticuf — The pioitss ot diaUsis with the artificnl kidiuv is 
well tulerotid twu h\ Ih' poor risl patient Tht rnclnm dots constitute in 
arteriovtnous shunt hut the lapncits of the shunt is ouh 200 c c a minute ind 
this IS not eiioiuh to enihiniss the cmuhtiou The inpvd rvtuiu of blood 
utothe rv^hl suV of the heart mat thioretuaVlv i uise a rise m senous jtrtssuit 
aiu\ had to pwlmanor' congestion So fir we have observed no harmful eficcls 
In all cases the pulse and blood pres-snie have itmainccl constant throii'hoiit 
and there has liem no evidence of eaidiae failure 

\o other suuifieant tffccts of dulvsis have been noted except foi an on i 
sional patient who lias fell suhjeftneh impMved after a period of tiiatmcnt 




■J 
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nrrsTriN vvclpw, dpi.ppu« a^sd uiltesi 


Till Inth M itu IS Iqm hi (ilr.uni Iwiauv. »itj, oimi lank vi,l ha (O 
l)!.ssme (alcuim silts tind to pimintato The kmiU is t ,, „1iial WJ ih },W3 
eafcmm which cm lx iHucntui In ^nHi„ the f.^dent 10 <.m of Cdkium ^tu 
coinie inti imwiiih ner> thiee horns 

If aciOow cvistx It m-i, Jx. hj iUt dialisis Thw fendencj- can 

he osercome b\ f,i\in» <100 c i of 1/6 molar sodiniu hente iiitWenoiish when 
cur the CO coinliimnEr tiow**^ filfc* bcimr 50 

The hath crmtiins a hifth coneentntion of glucose to present Jicmoljsis 
This cliftiiics into the hlooil amt causes a hc|>eiKheLinm which ms\ teach a 
fecil ot 'illO to 600 ms per cent It is important to avoid this efteet in diaheUe 
pitiints Tn an\ case tin admmistntioii ot insulin mai bu adusahlc 



fjfrti nn Lircvliitviy I hixl — tine ot the eirlj problems encountered m 
Mils wotl was thf determination of the optimum dosi^L ot heparin It soon 
het^iwe ippaient tint htpann wis lost 1>\ dialisii and lar^e amnuiit!, wen 
iKpiired to preinit coasnl ition If the Wood clots withm the kidnei thi treat 
niuJt must be abandoned it«onlingl\ it is far lictter to me too miith hepam 
thin too little ^ll initial dose of 150 m„ is „i>eu to the patient mtraieinnuh 
and anothei 150 10^. is run tluou^h thehidnes Kolff has emphasized th it HKlal 
connectioiis iniist ht, iioided beexiisi thej inaetmle bepann Iu“ tins rfsem 
jwvd. Oass cannulas iml conneitions tlie course of the duhsis 

50 in> ot hejnnn is added to the chUwI cierr I*' hours Tins routine Vias 
iTorl ed mi well and base, had no trouble with clotting since its adoption 
Blool liepann teiils show in adiouate (otttentntum at all times \f the end 
of the triatmcnt the hipirm is neutiabzecl bs si\in„ in ec of a J per cent 
solution of protinniK sultate intnvcnoiNh 

The chiiiftcs m the formed chments of the liloocl haio lieen stinlied hi 
UiLceuii and Bfaustein TIic\ demonstrated a lonsidcriblc decree of hemoh sis 
in vitro which was due to tl e centrifugal cfTeet of the druin and the mecliaiueal 
moil of the pump In clmieal eases, this hcmolytie effect does not ipficar to 
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C'SF 2 — V man aged 33 year* had »Biin% due to nembutal poi oaing Dialrsis waa 
earned out for one hour, dunn„ which time the nonprotein nitrogen droppi ! from ISO to 
13^5 mg per cent Treatment was stopped bce-insc of clotting in the tubing The rntient 
continued to improve and the nonjroteiii nitrogen droipel to normal in forli-eight houra 
and the nnnarv output inereasel Tbe good result in this case can harJlj be attributed 
to the artificial l[lJne^ 




Case Reports 


GIANT l’HAU\NGOJ SOPH Url AL DH FUriLULL'VI 

RhoRt 

P»oBrm \ MtNo MO '.Stt ^rtiwrI Mcrpuv, Ip "M 1) , W ii mim ton, Du 

v\IiKo»ht(i 1 niM'nt>Nr MD CiMBRincr, M vvs 

(Frtnthe Snriji <il '.rmw */ J/tworuif H*”/ '•*’* H i5mi!i 7ti(n Pfi > 

F RFQI)! \T nfcnnci ha's Iwtn mnU in rweiit littrafiiit to tlu prolilmis nut 
with in tlic tiTJtinpnt of phimuiKNOpIngt-il ilncrtKiilT 1 nhei (IWO 
1946} llarniuton (194 >) iii.I Sh illow (IWS) Invc tlL^ciissid flic subject 
thoroiiJiU in iho jinsint ition*. of Iheii lespottiie croups ot cnsis wliilt. 
McNoah (1947) Kmc (1947) iml Sivetl (1947) m their rcpoif-s ln\e iKo 
gnen informitiou of ^ri, it \ ihie in the in iiiagenuiit of tlust lesions The 
l»restiit eommuiueitian nftord-t n renew of our cNiunenet with i plnniun 
esoph lecdl dmrtieuluin ippmnlh of uiKcpuKd size 

Clist KFPORT 

II T (Hop No ft Npgro butler 5- oil wft* ■ulnuHea to the ^^P(llcnl 

RerM«e of Oie Meiiiorisl Ho juial on s«pi in ini” bee«a e of weibne * nnl <lv thftnift of 
al nut 111 month duriition 

The Mnptoiii li 1 1 l« ^un wiili ilie n ^urtitiitt ih < f a i< flu n of ei' h meftl Iif(uiNwcre 
retiiiiel at flr t |f3»ilul the) »»re i'»k«n l»»l' Ihvo-h with each attempt to ewnllow 
pirglinR onnJ were «i ii illv heftrj nnl n wniel niib a tnn lent en«itinn of j re ure in 
the eho«l So mplietil iitimtiwi wn re<ju<«iul unii) we iVik s wa« esperuiieeil a] pro'cim itih 
file niniith latir V (loei nn then ili oxin<I ili-ii the p itient at tint time weighcNl 110 
pouaN V fluurn upi et imin Hum uis (M.rforote'l and imiiieliite ho ptaliiativn wue ii 1 
Ti ] Till prui al frii.Iit(iie! till |atnni in I he refu e I atl fuiiher attentna Five wiik 
liter ewallowcil li^uil touH no lm„er 1 h tetainel ml birtla afterwirl refirral tn the 
ho j itdl « i{4 roe in i li re 1 im 1 a eple-l 

/hymnl f j’rt/niiinfiim—At ailmi aion be nu fount to le a trikmgh cnftelU 1 nnl 
enneiateil pilunt who li k« I «l petriteK ill Teinpetatiire wa« I pul e feO ri pira 

torj rate .0 llot«l pri ure llO/s< nii^bl *»| jounl Numerous hurl nontenlir Imipli 
nxU were pali iM« on Ci h eil of ihe nerk The Inieliea Kas in the milline ool the lUi 
roil glanl was nit abniriml On Ihr ri„ht Ihe area of o«*li» tmal lullne 3 wa eaten hsl to 
the niid lasieuhr line ftii 1 over il ibt br«ath ounU were eon ileralli dimini heel Thi 
other fin 1 IDS wl kIi were n tevl were w'l (hou^kt tol<» aV normal 

tfliornlors Mufif,— The liemo^Iohm i n enlt.lim wa. 13 a Cm The re I nnl white 
eell r unt were ^ InifliiO an] _ lOt* with a lifferential white eount of S_ per c ot Diutro 
jhil 14 I r rent l>ni| I ti-« an] 4 |»*r .ent m noerte Blood urea nitrogen o- mg pi r 
eent jla nia chlori] 4.s ni^ jier irni jla ma pnliin “ » ( ni pir cent The urine wa« 
B «t t un 1 fci W at norm .1 

I xntgen |.rftnn rerials] an enlirgel oral nia lilag in the nie>ha tinuni and in the 
right UKMO i-liM tlig 1 anl .1 Its Hi(>en r an] inferior l>oIes were oipo ite the fir t 
anl lath Ihirn i lertrlrae rr>|e>tiae)T Tie lateral l/Orier of the nia s wa aliout 9 ein 
from the tiiillin ot tin ih t enrroaehing on the pleural rariti and eompre ing the right 
lung whil nnlerop ten irli ihe ma wan alinol eeuttalU Iwntevl wuh n nmmuiw diamelet 
g cm \ lefinile Hull learl wa ftiparent in it eariti The lower mir.m of tie 
ItTeliol f r lubllc tl n Ort S« l»4S 
23 
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(-\ST 4 — V nnn ngel 20 \eM« Iial lon^milal polvr, tie kic’n?\j with renal failure 
and urenii-u IIh loiililion was mnnlnnl DnU ■ nae camel out for six hoar^ willi a 
]ro|> in tlic non[rotfin ntrogcn from ti i injt i»r cent and ereatmiac from lo to 4 3 
lir cent Durinj; tin treatment 44S ( m of nonjrotein t»tro>>PU «pre rcmoTed frora tlie 
lloo-l 

Tlie follow int, ili> tlie noiipn.teiii mtio^en rose to 113 mf. jer cent as further nitrot, 
innus wastis were reliii ml from tlic tiasut Vfter ten days the ntuiprotcin mtrat.en 
luppPl to CU jor nnt an! lias nmtmel nt that Watl for the jn t. four month He 
11 ilinicallr well nt 1 ren nt iinl ih workms In tlii ca e Ho usi of the kilnev nai a life 
ning iiiea ure and do | ife a (hronie ronil le nni Hie (atient has roiiinmoil well for omo time 

C\aF J — \ 111 10 nccl \ear« hal ihronie gl merulonethntit with uremia. ^ nini 
hour dialasis rius’tj tfit nonprofein nitrt^en lo drop from ..js (oil ni„ per ctnt ant tti 
trcnliuine from .i to IhS mg per rent (**33 Cm nonfrotem nitrogen remoiel) The 
[ at lent was im]ini\i 1 nfti r treatment and felt ohpituelr Jietler for "oiinfy two hour lit 
lliin began to go djwnhill and died twehi diaa liter \t aulopie tin kilnen sUowel far 
11 Nance 1 di on 

C\sr (I — \ mm ntol aearr 1ml lo toperativt aaiirii with rend failure k nx 
hour duU i eau i ] the nonprotein I* drop from -.4 to !.'< nig per cent (oU dm 

nonjirotem nitrokin remoiel) Hepitin lettl iif the Uginoiti^ of treatment was 40 gamma 
and luriog difllisii j>\iraf,iJ «'* jamnm Tin lolieates an aleijuate jjilimgiiJ int cffeit 
The fatunt wai 8uli»etiTeh improxel Hi< lav following liilyi* 


(0\kl ( MON'' 

1 The Ditiflcidl 1 ulnr\ is an eflioicnl means of rcmoMti„ iiitio^ciious naate 
pioducts fioin tliL liloinl iii clinu il ot memii 

2 Diilisis la im! 1 folciatid bv the patnnt and dots not piodiue atu Jiarm 
ful effects 

RtttKFN era 

1 \t 1 J J Iliwotre. I ( anl Torn.r if J» J Ttarmieul i Ixfer Therap 6.3 
l‘il 1 

. Alwall N kcfnmel ferinlinaT m j> 1^1* , , , n i.,ii t.i 

K ilff \\ T New t\B>» of Tretlio^ Uiaeaiia L.ni>» * * ' ri.m.iiiii i.iu 
M^elean T T lli|Htein C B INIei — a t. at « 
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nn s \M d'niun trUeJ 'rlien n f'l'l ainount of » Jjlutrl >Anum mixture hi.l l)een s«allo\Vfxl 
(rifr 3, \M1V compMv. ftUing ot tl.a r-xyitj ii> birwni wa-. em to pi s into tiie a.stnl 
ptrt of iVe eopf\aRMi ’ml dirmt, forceful eyh-iiitiOM with tin epi^lolli« no tliiuee 

wax ob erved in tin- sue or in tlie outline of (he ml* It wax al » hter noted tint the mfnx 
dll not eoUap u wlien it« ei'itx hil been einfuJlt emitiel bv lamcc 

tjearx were a' o ootirtHl in the apes of foeU lun? and diHrrete cahifieJ nodules were 
repotUd in the venhilar areix nnl in the penf**'"*' ^1” e findti’K were recnrOcil " 

evilenre of haded tubertuloxi 

Preoperotue rnnlment — \. regimen of pmnteral fee,lmg4 « ix immclnteli I eguo 
l«t Within, fi'o dnra a weight lo x of ten rooodx hid Iwvn rw orde.1 Numerous tittemll' 
were wide to pi X a Leiine tulie iMo the toomb \hig 41 When the e tKortx were ahiw 
doned a urgi al cun ultation i is rexju. te.1 4n omer^'nix jejun., tonn wis perfornieil and 
witiiia three weihs a weight gun of twentx it [ounlx was achieved ^ muroeitie ftremia 
Hliieli w-is diMorere.! when tbe ilelivdntion hat b»io eorreettl re ponlil to trnoxto lOns 
With three pinfx of fre h whole Uool 

K eer'K il haiph nole wax exeixed and founl to bo tobcKuloii 

One nionlh after ho fitahtilion in esophagi op' wi performed The di'erticulum 
wis entired direith md it lower margin wi encountered 2*' cm from the upjvr incixors 
The onfi t if Iho di til (irt of the e ‘phigua wix Boi «e<ij The dirertirulir waMx were 
thou-lit to le fihrotie lod idlwrent to the xurrouiidinC ti «ue There nix no e'llenee of 
iitire itiaotninition or of neopUxtii thinge 

OjierntMS Trtotmewt — ^ (wostigt <nmtion of (h< de itiW hi l<ahe' wax llict« 
fore unliftnkeii (hr I k M ) m the treitnieut of tliix k urn vtixfn tort one tin ii wi« 
el tuned witli the nlmini tntion of nitron osih o\'|.eo and tther through no mtntrncii il 
luU 


The first »t i^e of the (rmedure wax lerfornie] on Oil ]3 I'll? ifier the diurtieuliJffl 
hji been eniptie<] bx lardse \n inn ion at the anterior edge of thi right xternoxleido 
mi toil mu ele wax ixtinded from the lemuni to ih<. kie) of the h.)0id bone and eirriod 
tiiroii^h the »kin ilitema anl "hop fi enl Li'irx Tlie interior lell^ of the omohvoil 
mo ck wi* frm (xt«1 near the point of itx altiehin nt to the h'oid honi The rifbt «upcrior 
niillle a«l mfetiot thxtoil iiiiix were ligiled ind dinded \e<.e a to the dvrcttieuluoi 
WIS pro'ile-l tlirou.h the piee Kiweeo the ini luti« of the ri^ht iirotid heath an I the 
right lolc Of the thirnul glml The pretniheij fi m wax inei erj nnl the right inferior 
(1 rroid arlere «ix (igited an 1 di'ileil 

The iiiobilintijo of the diTxrtieoIaoi wa reri difheutt boiaiixe of the fibrotie extra 
M'c alhe ion nl lut ttg watlx ( mtk trietion with eponse forceps wix founl tp bo of n” 
« I ID tins diielopnient of a elci'sge lUne bnt etcotualh retour e to infermilfcnt 

Rir inji-tiinx throu|.ii the laxngmg tub* wax Jj-xMen>' to he JWifoI m (hi pha e of the 
dix pciion \Mwtt tlie d'xertKwlum hal finiHi teen dxbiered frou »« bed its point of 
origin W19 jiliil le as a roun lei onfi e < rm m alnmeter nhi h hi prixteriorlr in the mid 
line anl inim ln( Ii (#1 iw the inferior phirvwg a| ron In for niu«il 

The Sue of the Temainin„ medii linil difeit eoull not be dimmi hed by inflation of the 
lungs Thi eaiiti wig therefore pi X«M nifh Hure "hi Ii wix m erted about i rubier 
cillieter Tin dix octi n was r< time.1 until the sulmiu o i of tlie nei k Imd leen exj o ed The 
tip of the liM|,elubt wj8 then guOiiJ into the di filurt offlii e Oftiifni The dircrticulum 
MUX implmt 1 m till wuuDl in a pixifjoo nWh »x ueed na oltuxe angle at the juection of 
it oeik With the e. phigux There wl no re uhant tra Uoa on the Will of tin, structure 
MuUiple purx. truig uturex were taken ,n tie will of tile fun lus of the di'erticulum 
to redo eita lulk The km inewi >n wa thind * I at >ut the free en 1 of the citheter This 
entire opintim in tilerat, I nel* anl (be pKient ras returned in excillcnt conlition to 
bis bod 


The iitopcrntiie cours. wax uneventful \mbii1iJion was oncnurigel after full re 
roTirv from the imevthe n Tlie jejjoo tom^ fevil.dg. were continuo.1 The luxage tuW wis 
wihlmwi. on tie sec nl i> anl IhiuU were thereafter almm, terel l,v mouth V reni 
cdlm lution wi mjocteil into lh« eilbeier eieh d.e Tie me.Ii , t mil jiok wii rctuoxe-l 
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Jficroicop'C > rnminifnn— The fpeeimea wa'* lined with epitlieliuni of the tipe 
H nortnally emountere 1 m the esof hagn The walls were found to be fihrotic anj infiltrate*! 
Kith iJim% groups of pin nii cells There was ao evidence of malignant chance Diagnosis 
was pbarvngoe«ophageal diverticulum 

COMMr NT 

Though plnujtoOe'niphtgeil ducrticula are not jnfrtqucntlj enconnterul, 
those o£ tlie proportions licre tlcstribttl arc apparenth e\tremclj rare We ha\e 
found no prcMous record of i hrger dncrticulum of this tjpe, and we know of 
no reported instnnee when. eoniprrs<!ion n£ the l«ng wts a coetistcnt finding 
A\c belicit tint eertnm nspeets of the trt itment of the larger dnerticula 
mint special empliasis V preliminm jejunostomt mis K i lifesnsin^ pro- 
tediire when dtsphagia has led to rmrkeil nutritional defieieucs The \nluc of 
this meiMire in the cssl reportcsl here where a gam of twents sin pounds ms 
recorded in a ptnotl of thre*. weeks has siemed indisputable to vis knottier 
point of gixit iinporniiec is the technique of div>ection ome i decision to cxcisl 
the diverticulum his heea mide Vn adequate exposure is a prime essential, 
and in our opinion a Rcnerous imiMoti of iht tvpe we hive de^nbed provides 
the onlv surgieat approich which will suffice m this resiiect Inustnl care is 
re<iuited i\«i in division of the adhesioiw l»«lween the divertvcuUim and the 
walls of the esnphiRus \, leehniqnc of intermittent air injection is applied 
to these lesions miv he of nluc in the development of a sitisfactoiv clcavigc 
plane 4»nd thus in the ivoidanct of imdvertenl injun to other mediastiml 
structures 

Our preferciict for the two slib« operation ui the treitment of a div crticu 
luin of this size will not be debited liere The man> fiseial phnes mvided in 
the course of the disxcction undoubtedh increase tin, risk of compheatiiig 
vclKvhtvs or infection of the meiliastinum We believe that we were iblc to 
mmimire these daiigtisj m this case hv waiting for the sealing of the opened 
phnes befoic wo fiinllj eoniplcteil the removal of the diverticulum 


sirviUARv 

Tile ociurnnee ol a t>iant phirMi^ocsopliagcal diverticulum is reported 
mil an lecount is given ot its sutcessfiil surgieil removal 

k technique of intermittent air injection is ilso siugested as a invms of 
ttiduig m the ihsseetion c»f the sie and use of the two stage operation is un 
reservcdlv endorsed in the oiwratne treitment of the larger diverticula of this 


\ Du! ua Diieiiiculnin of the Brpovlia 
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lu,„ i f 1 P"’”'"’' ■" rerfonm! «a Oa 23, H47 Tl.a „„»u. .ima 

IhrJn I 2 f 1 ’ '™' “ ‘re"”'*"' T™!'”" •atura h.„M 11, 

1. m l. of Iho l.JTopli3r,T,3 „d nophoco. no,, H, .|.mi,o„io. Uo.,oilo .laoip, 

ore pliioe.1 upon the di.ertieuUr neeh olong the pn)( o «! lie. of /imputation, the ti oie. 
o..a..t to tho Ckmp. mt. theo antJel ImteJtate elo.ot, of the .«t»„a le.,„ m. 
mad. „th intemrt.i o»tt„ ,oto,„ of ol„oo,.e „teot Tlo, ,e,o,„e of .l.»p», 
t cision, and reput aat eontitmed ttntti the diverta ulura oa. excited and the esophageal 
orifice WK Uoiel m iti InogitiiJiB-iJ iliBiiieter The suJum Ime wn, re enforce.! with inter 
rupled msffre., eufures of fine ehrwnu rjrg»j pl,m/ m f/ie mu^Ie Jaier* of tht e-onfmeus 
nna hyporhurMW Thi re ilu.l u,e.l..» tinnl defect w.s parke.! »Hh piuze The nt.ent 
tolemled the operation iieJl ‘ 



Earl) Ambulation ««• iVKnin enriinni^el aril the letimen of jejun "tomy feciiiotl 
eontmueJ The larage tule was remoiel *o the lliol jo toperative ilij The pnek na.i 
griJually withlriwn fr ini the melia linal defect and finall) di«cnrd>l enrlv in the wonl 
»eelc To erpftJife the rlo un> of fbe eroiM remaiiuiip defect ihe patient was in tructed to 
ni-iVe forceful exhalations with the epiglotlis eJosed nt frequent latcrcaU each daj Witlim 
two wetkH the defect was Uliered to hare been closel but a lowgrale fever di coiereJ 
somewhat later wax then thought to be lalKotire of a nalkd-ofr ab cess m this site The 
sinus tract was therefore opened nnd a small amount of seropurulent liquil wax dia 
eloaed The temperature wax nomral the next d»r Oral /eeding was began and On fie 
thirty third postoperative day the jejnno tomr tube wax taken out ‘•hortly afterward the 
patient was distharged able to enjov an nnrestn teil diet anl retain it normallv 
* The niediastmol defect was found to be filled w uf proxiinAtcIv three weeks later 
Eoentirenotrrams at four and nine months after operation showed no abnormalities of the 
pharvM bilopharj-nJ or e offiagus (Fig S) \ rteadi aeiglJ gam ha. I-een notrxl since 
fhe time of operation anl at the most recent « it •’ept 2 I-*!’ a »''2ht of l.i. pounts 


jrW 
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f.r p.eu.,.«l».r B««.h.«op, ..1 el*«r.c,rt..er.», 

,om,l Th. hnnoElob.n «». 10= 0„ r» ■'"t l.i-"-! 

»nu rie e»t Tlitc lira prior to opcniltm tte p«'«o.e r«. plne.1 on -o ms of .tilbe Irol 
ihTM Kilj and 10 iii£r of rrogfsterone JwiPt daih ‘^he nceived transfu ions of oU 

cc of <-,tr%t.>aiilood Only for t«o fteoietaUoR 

V loft rmi.moiio.tomy «as po^lormid t® Deo 8, \W under evdovropme cndotra^l'ci. 
6M tUe«n rUv yMiont ''is pKeed W tbe prone po lUon with the kft side of the t>ody 

at the rise of the t-ildo V pod.rolateral inoi ion i*li'i»n<Ve and « e pkural sfice uas enfored 
through the ixtii intir [ire The moliastmxl plenia was inoi el expo mg the Ironclm , \dndi 
was deared nnl dull <1 1 tutea oUrop The puloKma^ artotj, uperior pulmonary 'em 
nnl inferior pulnnnarj rem in the or.1 r nmeil, were indinlnallv oleared douhly Ivilel. 
ani tran fixcl and dixiled Tit lung then lehwed bo eparatm^ a few aJhe ions to 
the me 111 linal jlcura The bronehial lump was then clo cd bv a proximal row of mnttre a 
sdk rutures The euR of bronthial t^»n« m the eUtnp was excise! and a di tal row of end 
oxerenl ilk uture* completelx elo e.1 the brooeho The bronchial stump retracted from 
sight into the mein tiimni TIic diaihragm was paralned by le^etuas a v.meat of the 
phrenie nerre The wounl wa» el<Ke>l in larer without dniuage At the completion of the 


op« ration the intrapleural i re sure was reduced -15 1®-6 

The patient a eonlitmn aas (.ool during the operati e proctilure which ]a«tel three 
hours anl twentx minutes N\jc te<«xcd IvJoO ce of Hool Slid 1 300 c c of other fluid ilurmf 


tVs operation 

The po tojeratite rour e was exeellent Fetal heart souiils sad morementa were con 
stanlly pre cat The nicliasimunt was nuiotaiiied in a« ceurral a po itios a* po« ilde I’l 
rejfstel tliorareiite e« leniciUm 50 000 units e'ery three hour* which h^d Y«ii staTted 
thre* (lass lefjte operation wji« continue<l for two week, ‘itreploamja was not n3taini«t«rel 
bec4u*< of its po ille ■lao.ir to the felu The still>e trol Jnd proge terone were continuel 
for ixteen dav* postoierfttitels 

The patholotiic report was ns follow Oro s The pecunen cos i ted of a left lun„ 
The lolies were ilistiiicf The cxiernal urfacc wa» dull red m color and shaggj There was 
decfca M crepitus tlirout.houi \l the apex of the upjer lad of the lower lol>c were palp i' ** 
iiolukr ma *i« On section the i> noluhs were found to be ca eoua and necrotii. tna (S ‘ur 
roiiniel Is miliif) ciscous areas Microscopic Lung ti ue had an exulative appearance 
in the niccoli an I nniiiy ureas of ci cation urrounlel br epitlieloil cells and matiY multi 
nu lealel giant coll 


kflir the iiiiniediale {xisfoj erniise piriml <|ir t two week ) the cour e wa uneventful 
exceft for the ina iilamcl rnfll pul r 100/110 tetal inoretDcnts vrcrc pre mt nnd quite 
uctnc The urine ‘on i feutK lijwel I to 2 pin* albatam Frequent blooj pre ure reil 
inps were normal There wn* n© esileoce of toxemia of pre^an v The sjutum vti» con 
' rte<l to negative imnicliatctv after the oferation and b I remained o 


On I‘l> o IMS the patiiat was ar»in pre^satel to the combined mdieal urgical con 
ference nnl here it wr the us of o]iiu«n that ina mucli as it seas not known low n 

laticnt i Old) fare vviih n lalwr foIIowiiiR pneumonectoaiT delivers bv <e arean ivfion woull 
be the jroe lure ef chone However at 8 s x, ©n Feb jq 194a ^ premature labor lart.al 
With rultunng of the mend tanes The patient was tran ferrel to the ot vtetrical di'i'ion 
The ot telricai con ulianis at thi lime Were of the opinion that ina om li ns the 1 aii\ wn 
rmall debverv from l.clow coyJJ W arrumj h heil afelv anl ea ilv The c<onl tspe of 
laf>or Martel nt 4 fji of this .Inx and one-half hour later with the aid of outlet forcep 
a normal mal infant wcighmu o pound 1 ounce was lelncred. The mother ehowel no un 
to'varl elTvi 


The dxp following the 1 Imry the jol-^* rate was the fir*t time that it Ini Wn 
Mow 100 mce her tmn fee to lie thoracic eurt-.eal rv.ve Her po t fartum eour e wa 
uneventful rh) nfter three WeeV* elie was Tttame .1 to the taVrtub ■» service fvr forrher 
cmval sicncc lourteen month after tie operation Jmih mother anl chill weri in et'cll nt 
cnnliiinn anl the mother d sputum was still negative for aci I fa t I acilb 



PNEiniONECTOlir Fon PUmiOVAIir tpbi kculosis in a w ohan 

BIX lIOXTilS I'KFONAXT rOLLOlIFI) PI A NORM \L LIRTO 

SiaiijEi. Alcott Tito rrso\ ITD v\o Rydnei Bbeseler IID 

New loBX, N Y 

pNElBIO^vfCTOin for vnilatenl ca*«<»ns pneumonic tuIiircuto<!LS \ Inch 
1 cannot Le controlled bj collip'se measiues has hecotne an accepted procedure 
In the treatment of tiiberenlosis eomplicatcd In picgnanca, all cases arc iii 
duiduahzed althouRh certain general standards aie followed at the tletio 
pohtan Hospital If the cjseom piicnnionic disease is diseo\ ered after the 
first tnmester of pregniiwa, jt js the poliej not to he concerned with the 
pregmnej, but lather to Use anj measure which would contiol the disease in 
the mother Thus all tvpes of eollipse therapy ha\e been used in the past 
A\e base now another proeedurt which when the pioper indications eaist 
can be added to the list mmiK piieunionectomj' This case is heing lepoited 
bieause it ilJuitratts the trend ill the lieafroeiit of tijbeiculosis coinpbcited 
by pregnancy, and also because no similar case cm be found reported in the 
rfoeiit litenture 


Patient \ C a Soyearolil luerlo Itiean nonian was admitteit to the Tubciculo is 
Service on Oct 16 1047, with the dia^o«i» of pulmooan tuleriulosis She was well until 
one month prior to bo pitabralion when ehe nole<1 the on et of a coiifh proluetne of 
grtenish yellow sputum without hi xxl weakne afternoon fe\er eud night sweats She 
wna pregnant H this titae ami a chest s res film rescaled the rulmonars di ease 

Phssicsl enamination resealed a well developed poorir nourished luerto Rican sionicn 
looking cliTonu iJIy ill hut in no acute dt tress There eras inmas d tactile fremitus ani 
dullness ortt the left side of the rbe 1 Ptwt tu. ip rales were hesrl over the left apes The 
heart showed no enlargement muruiurs, or arrsihniias Khlorainsl esaminatien rercOel 
a grand uteni 

The following in nstrual hi tory was oItJinel On et at lb jisra of age The periods 
were always rei,ulir 28 da? evtie wilh n flow for thru, ilsss Her fir t chili was bom on 
Feb 27, 1947 Menstruition lie^in again in Aprd 1^4. Sh» hit Bormal periods in Mas 
and June The period m July m abnormal o that »t onl? Ii Ud for ts\o dajs and the flow 
ssas potty This was tho Hst mm tnial 1 1 I ling 

k cheat s ra? film on Oit 1« 1947 resnlel the right lunf. to he clear The tradiei 
heart, and niediaatinum were hifted to the I ft The lett lung showed a market p eural 
thickening anJ homogeneous clou ling thron,,hout In the left infrachricular nrea numerous 
highlighls n,.ge tiUo esvitatim were notel The eputura was po itire for tubercle f iciUi 
CQ direct smear Caffks . t diagnosis of eiteo ire ascons pneumonit disea e Wutli rarifa 


tion of the left lung was m uie 

Control of the dnea e bs arfifi lal pnvmnothirwx was otterartef t Jeft pieu® 
thorax w is uice sfolly induced on Oct 21 1047 after two weela it wa noti 

that the pneumothorax hat fail 1 to inllncnCB the eantics V further tulj honed tl 
lung to be atfierert to He po feri r ehe t wall o?er « wiloaro-j m Jhe region of the cant if 

Vt a purgl at tuberculosis conferen e on "Not “h 1-H Jt was the con en us of opmiii 
that the interruption of a fire to sixnonll iregnanij wouH be a larardoos proAilure no 
to allow the patieBt io go on with the yre^mwj v ith an viocontrollel di^a e would l«i ii 
viting diso-fer It was therefore ileetUl to treat the tul erculo is nn 1 nlloi the pregnane 
to continue A piicumone tom? V a aim cl Tlie pr pcrative jul c mte range! 1 etwee 
JOO artj 210 The Wool pre^uri ion loO/M \«ililitorj to ts showe-I Hal rulmonar 


■Sept 4 H4S 





PdHCjefllic f<tsec{i«u— TI k lesection of the imohcd pan of the pui 
I rius \i\ reiftn\i\\t thf* VT(^-aftw\ af lUe liau\ \\ouU\ to lHoml^e 

•\ cure The \\pu\ is the most frequ^ntls imohe«I pirt o£ the plaint ami to 
remo\e it the Aiiotlemim tnvist he txctoccl also ^^nV» ot wt 

ewtwe ?,laml tesection of all of jt except x strip m the c\its i of the duoilennin 
at'ov.s the <hioi1emini to he nmlisturbdl, leases ^me plamlular ti>spe lot 
S\tswt avil external secrcUoU auJ tsouUl olTtr i reasonnhle piospeitfot the 
TpUef of pain Thib was the proenlare xdopte*! in the tasi bdnff lepottdl 

Total /’onfren/ftfoiiij/ — The complete rcmosal of the sontce of the patient s 
^am. is> lopieal atul has lieeii stteeessfiil m the hands of AVhipplc and others It 
Is a radical procedure and a formidable one iiirolimp hesulcs the remoial of 
the pancreas and the diiodeivwi resection ot the stomach and common hi\e ditit 
aiiil implantation of the duet into the jejunum ivith a pastiocnterostonw The 
pMicnt is uude diabetic jnd the operation must eertainli nm a hi/hcr rish 
than the less radunl procedims 

fixation o( the /’niicrrottr Duct* —The tlicorelioal liisis for the hpitioji of 
the pducreatie ducts is that tf the ixcTCtprv duet of a (.land is Imatcd the 
scoretmt narciicli'nid will atrophi, snellmj; and distenioii will disappear and 
tfit gland Will he enmerte*! to painless fihroiic fis‘ue The difhfultt liorclios 
III the fapt that the stones hate alreadr Lloched the dnefs and the jniicppas 
fiJs been fargels converted to fibrous tisswe~-the factors which seem to cause 
pain III this sjudrome The discrepsnct perhips mat be due to mcoinpletc 
h/ockaoe of (he thicts bt stones so that stcretioii ts not oomph tclv siipprpssf d 
t successful Case has bein repotted* lIoMeaer in that instance tbe duets 
«cre n t am? figatod but several mass sutures were apparentls 

pissed through the heui of the pancreas ami tied, the assiimpfjon t}ni 
(he diut-, were oeciuded hi this maneuver This would seem to be a rather 
wmafis/ictorj proeeifure The isolation of the jiancreatic ducts, as thm 
eiWer (he ifundcnun* m the living patient js dvfRciiU and somewhat hazuTdoiis 
J liebeio (hocc ts httle reason to recommend this operation at present 

^fjnpnthecitimy ond 1 fl<(ofo»iK — The predominant disabling feature of 
this djKPise jy j t ffif which the patient seeks relief and the various proe< 
dures oiitliii».<l art direoteil (ontrd (hit end The cure nf m extciisuth 
damaged pinerns js lUipossiWe in most cases ftet,armess of the method 
<jt treatment eniploicd no are trcAtmg the pain rather than the tdisease Itv 
uiterruptmg tin pninewviot. is’bwjjv from tne panerns iclief should be 
obtmned It la a ratimiil procedure and has been reported as being siicc<s.s 


The following rase » reported fiecauae it has cortam ftauircs of 
Hiterest The patient was voang 2G v»irs wKh erfensue eaJeulosis and 
fibrosis of the panerns without diabetes Ldaternl svinputhettonij and 
i agotonn the latter loth anJ Afpftngmafic and supndiaphraptnatn. had been 
Vtrformed wjihout permanent rehef of pan, A subtotal rcseetion of the 
pancreas ^a,e relief from pain mthoat causing di ibefcs or digestne disturb 
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(From the titpartment of Sargerg TSf ZlrooVsn nospitalj 
''T^Hl SMiilroine of pniipicdtip t jlcnlo^s «nd fibiosi? "Ksotiatcd nif/i iwfractabJe 
1 ibdomiiial pnin is uiiparenfh bcin^ rccOj,nize<l with increasing freqnenc\ 
Over 200 cases of inneicntit hthiasii have been rcpoitccl in the literature The 
impetus that the work of ^Vhipple and others has giien to surgery of the 
pancreas and duodenum along with improvements in anesthesia and modem 
supportive treatment lias encouraged siin^ns to attempt more frequent radical 
surgical attacks on the pancreas A good summary of the subject, with a 
bibliograplu is contained in a recent article In h liason and 'W eltv * 

The object of this paper is to discuss hneflv the surgical treatment of pan 
creatic caleulosis and fibrosis and to report a case suecessfuIU treated bj sub 
total resection of the pancreas 

Undoubtedlj manj coses of pancreatic Jithiasis occur without symptoms 
and it IS seen occasionallv as an incidental finding on a roentgenogram of the 
abdomen Stones m tlio pancreas that arc causing svmptoms mav be obscured 
however, bj the barium in a gastrointestinal series so that a plain film should 
alwavsbo made 

The following nictliods of treatment have l>een recommended and used 
vntli reported success 

1 Paiicreoiitliotomv 

2 Pancreatic resection 

3 Total panoreafecfonij 

4 Ligation of tlie pancreatic duels 

5 SjTnpatheclomj and vagofomj 

I’ancreolitholotny — The most freqneiitiv used procedure has been pan 
creolithotomv If thcie are onij n few large calculi present in a localired 
area of the pancreas iiiciaion into the pancreas and ducts with removal of the 
stones would seem a logicil proceiliire However calculi can he and hare 
been missed and left behind A roentgenogram taken through the wound at 
the time of operation might be helpful in determining this point It should 
-ilso be umembered that the gimd is a damaged one with fibrosis loss of 
paieiichynnl tissue ami dilatation of ducts with ulcenition and derangement 
of the ductal epithelium 

The fibrosis mav plav as large or a larger pirt in producing pain os did 
the stones And finally the cause or causes that initiated the pathologic 
process mav still be operating and the stones mav re form fibrosis may 
proceed and pam continue 
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Th? in ulin U I reionl, 1 fret lijdrocWoric icii in ttic gastiic ecietion tanginK IroTO 
2 to IS clinical unit* Tina «oul! accni to inliinte that de pile two Tagotomie ragal fil«rs 
to the *tonnch were till pn cut {.luco e toleranci t« «t gwve ucce'*iTe toIui * of Sn 12 j, 
Ido an 1 82 mg [-er IdO c c for hlool ’ogaF 

Cn trointe tinil to iitgenogrnma «ljtini»l R stomnth that emptieil lo\\l\ with aon\« 
retention of 1 nrium aftir fiTe hour , nnd a Stoni duodenal huUi a* omtod with a 

zone of mrroMini, in tin in 1 portion of the e ond part of the dundenum at the level of 
the cal areoii* d ti itu* m the hint of the pancreaa *<jnit lefurnii*i of Ihi first portion 
of the duodenam •nn* jre ent hat there ■ara no larlente of an netise uher 

The patient vr »« ul tried in the ho pilal for the nest nineteen d tv* Durinp, tin* period 
he continue 1 to compliin of al lommnl pain very evere at tupe*, "ith vomiting 

It *0011 l>eeiRi nipirmt thtt the patient had a p*vehopathic per<onalitv lie was un 
lelntiK an I at tisaea »uil> a'i\ anph \ ant to tlve nut es awI other patient* on tlie ward As 
hi hi torv Ini mdicatel the p i bn. laikgrounl had been poor ince chillhood lie was 
evatninel by neurologic nnl p vihiatric eon nltants and found to have no organic nervous 
di ea e but to liaic ome j ichojatlu trail* with inidequacy and to be n depmdent tjpe 
eraotionallv requiring an emotional evutih 



- II lu eu 10 loUoir this a Ince an 1 l-eggcl for suri.er\ to 
organic di ei e wa present which couM be the eau c of the 
' to tteik the| j lileviciou cvcl 1 y rewting the pancrea* 
iii.i 'C” ,.i.w „„h 

Th, .w.~n 

oiaml thiongh a Iran terse apj-.r abdominal me. nn cutting 


Muptom ,t la, lot to 
On March -4 llj* 


aero s l*oth rectus iiiu*clpt 
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< J, a iinn ulio vvorkel asastoikcWk^Se of ago v<-as a 3jwtfe.3 lo Tl? 

BroolUjn Jfo j.iti3 ou Mirck 5, 19JS The chi.f coniplamU upon adm. ‘.ion More a vere al 
(loiiiinBl pain, nnu<pa, an 1 totmfing for acveral daya 

The ia«t 3ii[.tory was interesting He had been jn good general until dre jears 

hefore wlien 3ie lin 1 tm3 an attaeli of a«ire ep, gastric p^ia nnu«es vomiting, and wealiness 
He ponsuttel a plijsician, wlio pre nbed an uleer diet nhiih tie followed irregularly 

JJi lias «2>7«>3 alMmf t/ist time bbI the history of fAe niarringe ficeomes inferoiingfeif 
with ttint of the illness Intermittent nttsehs of ablominal pnm reiurrwl over the next thrci 
xenrs During this jeriol oumtal ditfifulties developed anl he legin to ilriiilt ‘Whatexer the 
origin of the driiiliing niiv haio been xs the atf'icLs of pun In cam# mort severe he drnnt 
more and more to lelieie the pam \t times the pain was o severe that either twenty five 
ghs cs of beer or a quart of wbi hv was the onlv thing that gavt relief The pu n was 
<}<-crihei} as of eeiere agomruig horiog quality extenditig through to the baek and around 
the aides of tlie chest and leaving him weak anl nan eate<« It did not seem to be relateil 
to anv tyj c of food or to the time foot xras taken 

In HH6 the patient entered a ho pitol m New \ork Then, a diagnosis of duodenal 
ulcer and “pancrintu. tonea was male by toenlgem^ram A rglit ilcil thoraeolumi sr 
svnipalheetomj was performel The patient left the h« nital without having the left tile 
operated upon for some reaxon but he expeneoeed some relief of pain for everal month 
However the pam recurred the attaeks leiane more frequent on] during » severe allaefc 
h enterel a ho (ita] in Brooklcn «lout nine months lefori the pre ent slmi ion Mhilx 
there, t)ie abdomen was ejplare I anJ the psnereas was found to be greatly enlarged, 
edematous and hyTeremie V diagnosis of aeule pancreatitis was male and an infra 
diapliragciatie vngotoniy was p<.rforRiei) \fier this operation the pam was rebcvel for 
several months Vgnin the pnm reappenrel and became wor«e and a1 out fite months after 
tho second operation the patient xvaa nlmittej to aooilier ho pital m Brooklvn There n left 
filed transthoracic sympathectomy anl supra lisphrjgm.tii. vagoteni) were performel 
After this o{cration lie waa relieicd of pain for about two months 

f«.ven days Ufore the patient s admission to The Broolilvii Itxspital h>. again began 
to have severe upper al lornmal pain going through to tlie tack Thia was intermittent 
snl nt tiroes agonising in sererifv Iran ea and vomiting hs 3 oteurred duly and he toull 
retain only flui N Pour ilava before nlmi sion he pa id everal tarry stools hiut the utool was 
of normal color the followang day Appetite was very poor There had Ircin considerabl 
loss of weight 111 tho pa t ftw years from 360 to 138 poimls He had reiently noticed that 
tho bowel movinieiils hn 1 I otome more frequent, four to fixe a day and the stools were verv 
loo e 

Past hialory rexealeil that «s a chill the patieut had leen very lo c to his mother anl 
fcaiel anl disliked his father IVhcn he was 10 years oil hu moth r diei of heart di«ea e 
anl from that tunc until the sge of 13 be sufferel fccqoenl epileptic spizuris 

Physunl examination Upon ndoii «ioD mealed a SOxearold man la aeule dutre* , 
vomiting anl eoiuplamiDg of upper aldomiiial pain Color was gooi The examinntinn 
was negative except for the al lomen It was soft anl wot di ten lial Ten! rni s without 

mu xular pa m wax pr«-«cnf in the epigaslnnin anl the left lower quadrant Noma escoull 

be fell Itight thoracolumbar left tboraxolomT and left upper recto nl lominal rears were 
prexent Tendcrne a was present over the vertebral pioea from the twelflh thoraci to the 
tirst lumbar 

V plain rocnlgenogram of the al domen demonstrate 1 a con 1 1 rail i nuiiilxrr of irregular 
eal ific den itics extending throughout the heal Lolv anl fail of th panerca 

Lnbontorv workup fhowcl a normal nrinalw. aa 1 I loo-I count The Wa ermnnn 
. The bloo.1 urea theereatinia the eerum atnvlase an I lipase were with 

[rMriaxl Jiniits FastmgJIood ugar was Sa mg per lOD c e Dlood chole-fcrol Was IflS 
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Tin. i>v<-r>tiii„ linu «h« lM>Ur nnl ftft\ fiJooit lotiliiic 3 pi 

« n (,ire« lurinfT flip *)pPrstio>i T)>p ll*»l «ii»t iVinv-j; * « yiivel itp sta'i <1 it Hlii’Ut 1-0 
irtv< f wA lUa X’Ui The I'ul p t%nt;<a1 lietRi^n ^ “nil SOO anil re {>iri(ioi>« Ih io 2^ pi r 
miimtp 

iastoieriifiieJj (Ii*- jiwhent rf»l TwisfinlurH tu < tii iDOj > Du 

daj o£ the ojenition anl afttr llul r«m^uel iionni\ 5Vieiv *a Yawti aU\ tin ilfninagi 

througli the ciitlieter iii tli® JmnaKV tube tihub viai teyt uuJer eouitmt suition and the 

lube IPS' rtini’iel tit (Ofti eiRht loui^ He oat Of ti«l on the fbin? i?-i» h) 


Fie 




I Irti <i[ 
(umtno. 
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V mmlerafp nunil er at ft<!)ie<ioiis were meoobterpij, whuli wm Miuratfd, and Ihc 
panorens \>n‘i approaclipl through tlip gastrocolie omentum It was found to l>e of about 
normal aire, entrcwely fihrotir anil (lensely adherent to the surrounding tinue The gall 
bladder was thin «iilleJ eontainul no stones, and emptiel ea'ih No ulier was palpated 
m the duodenum Mobiliialion of the gland was begun ly freung the tad from the sur 
rounding tissue mil proreeling from the left to the right Con*iieralde force was re 
quircd to jnvrt a n.elle rnrrjmg i trartioa suture rnfo th» ghnl Ivfremolr dm e (iliroin 
tissue aurrounded the gland, nete sitatmg hsrp di seetion and it wos neie ssry to flump 
and ligate innumerable bleeding xe els mein ling the splenie artery The spleen was buried 
in adhesions on 1 was not remoxeil 
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lUt. op(.ri»ii>„ tinK- "as fi'P hour* ani fifU niiontt ^^llole blood fotiliiif. 1 aOn cc , 
" 1' tvven dunnf the ojxration The Wool pres we during tht pTinvihiri. nt nhoni l-« 

-.istohc aiil '0 dn tolu The pu] e ringed Ictneen SO ml JOO, rii I re«r 'ration* IS |o 2j p< r 
minute 

Po toferati'elj tlie patient ilhl exeipihonallj nell Temj riture rc> e to 100 5 P the 
lay of the operation anl after that remamei Dorwil There was pruliiallv no draiiiagi 
through the catheter jn the draiiiate tulc whieh nas hepit under eoii'.tant suition and the 
tube "3* remoT d in forty-eight hours lie was out of le«l on the thitd d it lluil* hj 

Hg * 
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mouth «crc gnoii (is soou os he eouW take them oft diet on the fourth dn, and full dnt 
on lUe liflli daj rmicillin oO, 000 units everj thne hours nis given for sit dajs Inrenterat 
fluids vcrc gnin on the first setond, and third diys On the sixth oay acetone appenrel 
in the urine mid the patient nas grten 1,000 ee of 3 ptr cent glu. ose m aline «olufioii \ftcr 
that, no further piircnteral fluids were given 

^o drainage iippeared on the dressings after the drainage lulv urn rmored and the 
wound lualod 1 j first inttntion 

Tv .0 days po*topcratnclv the blooil lipase uns uithia nnriuil limit One "eik post 
opirntnely the fasting Mood sugar uaa 7S mg per 100 ee stool was reported fls dioning 
n mo U rate amoimt at undige te I fat fight days after Oj eration the glucose foIeraiii.L (est 
Mas normal 

For the first few postoperative davs the p4tieat eoroplmned of eiere burning pain at 
the site of the inii ion ami deep in Hie abdomen This gralually wore away and at thi 
time of discharge on \pril 13 1W8, he had no eoinplaint except otcavienal mild pain in tin 
region of the right part of the transrer e ear Bowel moxements were egular an 1 the stools 
were of normal appearanee 

Fothiloflic report — 

Grot* The pecimen eon isled of a p^rltallr re etlel pancreas, raea unng 8 by 4 b) 
2 cm (Figs 1, 2 and 3) The outer rurfaee was well eneap nlated and coarselv nodular 
OrI) the maiD duet was defluitel) ideniifieit and it appeared diUtel and filled with mvriads 
of smsU hard white ealeufj whieh formed fsirlj large ms'ses Od s rdon the organ 
const tel of a reUtivetv seull amount of opaque firm, white to tan ti«<ue arranged in 
lobulea supportel in a dense fibrous stroma The aeee xor; duet wes nlled with ealeiili 
^mall calculi were found embedded tbronghout the glandular aubstnece prcsiiniahb 
Ijing in the duct a} stem 

Jfiirosropio There was exten ire fibrosis that divided Ibe pereiirhjm'i into diserde 
roundod patches (Tin re was a suggestion of regeneration of the paten hvma m iho cooipnct 
insular charaeter of these patebe Islets of Langerhans were present in about corBial 
numbers Tho ilacts many of wbuh contained calculi were di-lorteil and some orgniiws 
tion of exudate hil tenl d to tnearcemte the atones aol ol literate the lumma (Fig* i nnl 

fhopnosn — Foiicreatic enlculosis with fibrosis was the diugno is 

At tho time of writing rwen months after tlio operxtion tin patient is feeling well 
lie liiis no pnin has a gool appetite onl has (r>ine.l seven pounds m weight siniO liRVing 
till, ho pital Stools nra normal in appearance anl n iiriQ*i]vSis on one o casion showcl no 
glicorurin lie >» such an uurnly person that it is very diflicult to keep in tomh with him 
anl have him return to the hospital for followup exnminUton whieli of course should be 
mal frequ ntlv for the re t of his life 


V discussion of the methods ot sur^wal treatment of pancrcitic cjIcuIosh 
ntul fihrosis is iircsentcd with a report ot a x-iwc ticjted with upinrciit suetoss 
|)\ suhfolil resection of tlie pancreas 
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Till 1>H\SI0L0(.IC OP Ol’LR VTIONS FOR DUODLNUi, 

G\&TRIC, VND C. VSTROJEILNAL LLCER 

A REMEyy of RtcEvt Gm»\TtsE 
IIfnrv 'W AIuo, Jr, Umarles>to\ S C 
(Ftom tlr 0/ Sufffcrjr ond O^ntcvtojjs Vmrersxtu of 

INTRODLCTIOS 

W ITH the incrcTiin^ compleTitv of modern cnilization the incidence of 
gjslroduodoml ulceration apiKirs lo be on the iiitrcase ' Peptic ulcer* 
Is most frequenth a disease of Ibt third and fourth decades* of life but maj 
occur in infants or e\cn m tla am old**‘ laa (1946) * stated that be 
taraon 5 and Id per cent of the impwlation can be espatted to bt oftheted aaitb 
this disease at somt period during the life span Whertas 100 a cars ago mos^ 
of the ulcers seen in aiitopsa material were said to be gastric ulcers toda> the 
great majority of uktra seen both bj tbc clinician and at outopsa are on the 
duodenal suli Mor».o\er, there appears to haac been a chaiuc m sc\ ratio 
during tlie list cciitura benign ulcers »ic seen less and less frtqiicntla in 
women and arc becoming much more common in men This fact is of obainus 
ccoiiotnK importance bocmsc ba incapacitating the breadwinner of the fanul'p 
the discisc cm cause seaerc economic hardship for that particular group 

\lUii and >\oleU (1043 191b)' * estimated that I'a to 20 poi cent of the 
pitienls uhnittcd to tlic Massarlnis* ts (cueral Hospital with a diagnosis of 
duodenal ulcer requira surgical Inatinmt sooner or latei and the figures for 
olfiai institutions arc in rcbtnclj close agreement There is a growing feeling 
esprcssodbj mimci oils writers on the subject* • *' ” tliat gastric 

ukir, Ontsiioscd eliniealh il it docs not heal pronipth with medical thcrapi, 
becomes pTimanls a snr„ieal problem bccau-se of the possibilitc of the presence 
of an unrcco-iiizid carcinoma With these considerations 111 mind some idea 
of the frequence of iipi rations for ptptie ulcer is obtained and it becomes im 
mcdiatoh obMoiis that it is estninch important for the gastric surgeon to dc 
tcrmiuc what tnnstitnlcs a silisfditon operatiie prooednre for benign nicer 
The historv of gastric surj-cn ns tnceil be Fmiiee* in 1929 and the pro 
fusion of litiraturc on tlw. subject since that time both show that tbv metho<ls 
of choiec arc const uitk chincii»_ 

The rceint rcintroiluction md jiopulanzation be Draestedt (1943 to 
194^^111 ijj 1J4 ( 19471 1« * Mtois. and associates (1947)’* ’’ *** 

r- rtl n of * ih pro««ntnl !•» Craduil* Facultj of the I nl 
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Ot \a,us resection as a mode of smgicsa theiajn fot pei)ti( nker lias acted ns 
a «roii(, itimuliis tor the reeijlii Hum of all pioiioml, iml proprfiiies lor 
nicer in mimeions i.ur{,ieal centers 

\ further stimulus toward stud> of the entire subject has been the intro 
cluction, bj- Code, ^aieo, angensfeen, ant{ their associates (1940 
19-12),®' ■>"» of an experimental method consisting of the daih injection 

of a histamine beeswax mineral oil mixture, b^ which gastric and duodenal nl 
cers can be produced almost at will in doj,s inti other experimenfal animals 
without the u.se of deforming surgical procedures which maj ciiise graee changes 
in the phjsiologj of the animrl This mctiiod has ilreadj proved useful not 
onlj in the further stuclj of the eliolo^ji of peptic nlcti but in the evaluation 
of various surgicsl procedures used in the therapj of peptic ulcer It is reason 
able to assume that operations which will proUet tlo,s against the histamine 
induced ulcer should piovt eflicaeious and perhaps curative in deaJm„ with 
peptic ulcei m mmi 


If the burgeon is not to betome an artisan who operates at the behest of 
the intoniist it is essential that he iindcistaiid (I) the pJnsiologj of fbe organs 
imolvcd (2) what is Known of the etiologj and pathologic phjsiologj of the 
disease he is attempting to treat, (3) what should constitute the most satisfac 
tor;> procedure m the individual case undei consideration (4) the phvsiologic 
and clinical results which such an operation can be expected to produce (5) 
the probable mortalitj rate of the operation cliosen and (0) complications which 
may ensue and particiilarlv metlioda bj which those complications may be 
avoided With regard to nicer bur^erj, these consider itions are detailed in a 
great mass of liteiature I fell that it would be ot some value to review enough 
of this literature so that a synopsis could be presented coneernin„ (1) gutrie 
phjsiologj (2) theories of nicer genesis (3) various operations for ulcer and 
(4) postoperative physiologv The emphasis will at all times be placed on 
gastric resection the operation which has so far withstood the test of time better 
than any other Wangensteen who is unimialfj well liiformed on the subject 
— ’ Ills entire lifetime in the enviable 


with gastric phjsiologj and piptic 
ore has bein covered, and most of 
the important ideas dealing with the subject matter outlined here have been 
assimilated In this firocess nnmeions contradictions become apparmt both 
in the pivsiologic and in the sui^cal fields, which cause considerable difhcultj 
m an evaluation of this litentnn There arc a numlier of reasons for this A 
tremendous amount of work hus been done on a varietj of experimental am 
mals all of which mav not be similar phjsiologicallv to man and some of 
which (for example the rat) are certamlj not similar to man with regard to 
gastric anatomj Particuhrlv in the studj of gastric secretion such a wide 
variety of test meals have been used that the results of various workers arc not 
comoarable and the conclusions ra man* cases not valid 3Janj obseriations 
are uncontrolled and in some cases there is a possib.btj that the observations 
themselves mar have been faultv On the clinical sido a few writers indicate 
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lack o( knowloa^c of the bas,»c ph\siolog} in\olved others o\ercagorl\ draw 
conclusions from insufTieient or staUstieallj insignificant data In ^mc cases, 
the writings of clinical surgeons tend to be colored bi their own preexisting 
i(Jea'5 or prejiulucs Thus it should be borne m mind that the Uterarj renew 
to he presented should be accepted with certain rrsenations 

0\‘?TR1C PiriS10L0G\ 

■lurtfoinji o«d Physiology 

The stomach, for practical purposes maj be dmded into a (1) narrow 
cirdnc zone just below the cardiac sphincter (2) a fundus which consists of 
the upper eoincx portion (3) a corpus which constitutes the great l)o<l\ of 
the organ and (4) a pi lone antrum which that nirrowed segment just pro\i 
mal to the piloric sphincter 

The stomach is a lascuhr or^an and ^ets its blood siipplj froto four lav^c 
arteries (the left and right gastric on the Ics-scr cunature and the left and 
right gistroepiploic on the greater cunature) all of which originate in the 
tehac axH The anastomoses bitwien the mans- branches of these lessels arc 
nunurous and I ame and HergU (1943) * found that ligation of two or tliret 
of the hrgt aiteiiss supphmg the slonucU of the dog was possible without 
alteration in the gistroscopic appurantc of the gastiic miicosi If all four 
arltries wen h.atcd the do^s died ot pcntonitis resulting from necrosis of 
the stonuuh wall Tltcsc workers found that ligation of two or tbree of the 
larrC arteries produced no significant eliange m gastric secretion On the otbet 
liaiid I c^ ecu (194S)”* found that b% ligation of the left “ind right pastro 
epiploic the \asi breiia ami the right gastric arten in dogs, there was some 
dcon.'. of jirotcction against histamine induced ulcer and he concluilcd that the 
cner,.! re purinuals for seiution were reduced h\ the decreased blood flow, thus 
diniinishmg the acid secreted The figures giien m his few studies of secretion 
before and after operation do not appear to be of sufficient significance to sup 
port this conclusion In some dogs ulceration was produced in the stomach bj 
exccssne deiascularization ^mersell (1945)*’* has utilized a similar idea as 
a basis for the adioeaci of a partial deiaseulanzation of the stomach as on 
operntue procedure useful m the treatment of peptic ulcer Reties fl92fl)‘>‘ 
made an cMeiisuc stiidi of sixl% two frtsh human stomachs from alitopsj mi 
tern! with examination of the blood siippU of the stomach and diiodcnuni l»> 
meins of gihtm ciirmnie injtetion throiUi the leliae axis He found that the 
lps.-cr cun ituri. of the stomwh and tlie first intli of the duoilcnuiw were les.s 
\a«-uKr than other portions of these organs and that m these regions the 
an itnmic arrangimciit of the smaller \essels is sueh that there is a pre disjiosi 
lion to stasis and thromlKisis 

Tlie mneosa of the stomach is thrown up into deep folds and niRae except 
in the tx^ion of the lesser eunalure and palonc antrum and mores freeh oier 
the miiseularis 'teoft (1929)*“ found that the measured surface area of the 
mucosa of the mengo adult stomach was 525 cm In the lexser cunature 
n-.ioii \sehofr (10’4)*« noted that then? were four longitudinal folds, hut that 
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there were no coiwolutions as m the rest of the stomach, and he called this the 
“5rn£?cnstrasse” oi gastrie pathsvss feeling that this, was the normal course 
taken b\ a food bolus Moreo\er the mucosa in the lesser curvature and aiitnl 
region is much more adherent to the muscuhris than elsewhere ‘Wangensteen 
(1947)*®* felt that these anatomic facts aie partialU nsponsible for the occur 
renee of most benign gastric iilceis m these areas 

The stomach is supplied hj parasympathetic nerves (the ri^ht and left 
vagus) and bv sjmpathctie nerves of splanchnic origm There arc two intra 
mural plexuses in the stomach The mjenfenc (Aueibach s) plexus contains 
nei*ve cells in groups oi ganglia (onnected by iieive bundles containing both 
intrinsic and extrinsic fibers The !>ahmticous (Jleissiier’s) plexus contains 
verv few j,an^lion cells but its fibers cominumcate with those of the nijcnfeiic 
plexus Some consideration as to the function of this nerve supplj will be 
given in the discussion on ,>astiic secretion and motilitj 

Them are four tv pcs of secreloi> cells in the gastric mucosa, according 
to Hollander (1937) “ The mucous cells of the surface epithelium are thoiulit 
to seeiete a viscous mucus The pfptic cells (chief cells of the bodj of the 
gland lenti il, or adelomorphous cells) secietc iiioteoljtic enzvmes The parietal 
cells (acid 0x3 ntic delomorphous cells or Bclc/zcllen) si r retc hv diochloric acid 
The product of the chief cells ot (he neci of the Jand (or mucoid cells) is un 
known althouoli Babkin (1944) * felt that thev ]>iobabl3 sccrctc a vislous 
mucoid substance Tlicrc is some evidence that upon ocnsioii eortnin oi these 
Cells ma3 become transfoimeil to otiici tvp^ of cell ITsrvev (1900) bv 
histolOp,ic studies, noted that after gastrodiiodeiiostomv in do„s the bod3 
chief cells in the rejion of the anastomosis woie transformed into mucous foini 
ing cells One month after operation a reversal of (his transformation occurred 
These vaiious t3pes of scciotor3 cells arc not imif«mil3 distiilmteJ through 
uut the gastric rmuosi Ifarvev '* noted Hut time were no pirutal ci 11s in the 
P3loric antrum of the canine stomach Wivagawa (1920)”* studied the exact 
distribution of the various tvjics of eclK m human stomachs He noted that 
there were three tv pcs of gastric glands (1) The caidiac „lanJs, which sucrete 
chiefly mucus aucl contain onlv a few panetil and peptic cells aic limited to a 
uarrovv area immediately around the esophageal orifice (2) The p3]on< zone 
the area of which could be determined bj describing an arc the center of 
which was at the r3lonc end of the lesser euryature with the 1 idms equal to 
3/10 of the lLnj,th of the lesser curvature lontaiiis glands which consist thicflv 
of mucus pioducing cells with only a few oxviitic cells Ulijagawa doubled if 
the latter secreted any acid (3) TJie fundie glands contain all tvpes of see re 
torj cells Berger (1934) * made a thorough studv of the exact distribution of 
parietal cells m the human stomach and found that there were pra( tuallv none 
in the pvlonc zone the greatest number in the major portion of the fundus while 
in the upper portion of the fnndiis and the cardia the niimbei of parn til cells 
IS considerably ridueed (Fig 1) Vsclioff (1924), « lil e Berger and Hivagawa 
observed that the pvlonc zone extends a considerable distance further on the 
lesser curvature side than it does on the „reater curvature side and noted an 
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intermediate or transition area bttween tlic pjlonc ami fnmlie zoms Tins 
ind other work has been summed up 1 a llnhkns (1044) ® m the schem itie lep 
rcscntation m - 'This lus'ologic c\id< net has reci-ivcd ahiimhnt support m 
the experiments oi hx (1010) «• l\j and Ovami, (1021)*” and Lun and Dott 
U'Jld) all of whom worl ed with isolated lAlom- segments in clogs and found 
that the secretion of siuh n bigmeiit was thick, siscul and sli^htU alknhuc 
(pU 7 0 to 7 5) Iw ind Osnnn noted no suhst mce of digostuc inipoitonm 
hut Lim and Dott ohserstd some csidence of proteoljlie actuiU (pepsin) in 
the pxlone secretion ll\ wtilmns mticrv itcd and denersntod pj lone pouches, 
thest xsutIpts were vhle to eoiwlueV tint the pjlorie sceicti<»i\ wss mediated to 
some extent thiouji tie \ vm nciit Mcf'rta and Alc'^winei (102C)*“ also 



Hr 1 — Distribution of p-irUlitl cell in itonach ( tfter litre >> 


lib Sell mail'' <lrii\lnb of OisCiibutlon of lifferent tjp a of crJJ» Jn tbo eas‘rK ntitt/at 
(art r Babkin) 

Studied the Meiction of isolated pslorie segments m dr),,s after sictioiiiii-, the 
Xu^i in tlic iieok and iMejnnjicd lij the lisc of \anuhle stiinidi to the distal cut 
eii( s of (lie si’ll tint lit pending on the strcn,.th of the stimuli sccretori ae 
tiiitt Was ail meitPd or iiiliihiltd Cnnoiisli de~>inte this iTuoiitroiertible t \i 
<h nu on oetasion d nHkle is encomitt ud' • » “ in whuh the el Um is made that 
n uoiK^ a pattnl «r subtotal 4.\striitoma nil th< and secretin^ tissue is rcinoMd 
freutt the sloToaeh 

frcisfrie Scerefion 

lUile the- secretion of hjdrwWonc and bx the parietal cells has been 
studied in great dcloil the other components of the castnc mice bate nr,f 
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tlicie were no con;ol(itions ns in the rest of the slomatJi, nnd lie collf'd this tlio 
Ma^oiistrasse ’ or ^jsfnc patlina^, fecJmiy iliat fJjj? fjjt norri^I rourv 
tnkpii bj 0 food bolus Jlormir the mucosa in Hit Ic'sti ourMfuic ami aiitul 
region is much more ndherent to the musrularis tlmn e)sc"hoie l\an?ensto«i 
(1547)®“® ftit tint these nnntonue /icts are jintt/ i/Jc rospoiisihJi- for the occur 
icnce of most hcnian ^nstrit ulcers m these arons 

The stomach is siipiitied bj parassiupathctjc nerves (the light and left 
Mriis) niul bv simjinthotjc neives of splanchnic origin There are ti'o intra 
muial plexuses in the stomach The mjmtenc ( Uicibich s) plexus contains 
nerve tells m Riotips oi pomiecled bv nerve hinidles containing hotli 

intriiisie and extrinsic hlieis The bubuiticotts {Alcissncr s) pltxiis contains 
verj few paiulion cells but its nbers communicate with those of the mvcnfcnc 
plexus Some consuleration as to Ibe function of this iiene siippJi vuh Is" 
},iven in the discussion on (^astiic secretion md motilifv 

There arc four tvpcs of secreior) cells m the gastric mucosi according 
to ffolhiidir (fOd") The mucous ctffs of tht syrfact epithelium are fhons/it 
to secrete n viscous mucus The peptic cells (chief cells of the Ixnl’ of the 
jjl uid centnl or adelomorjihom cells) <cercJc proteoh tic en/j mes The pirittil 
cells (ncnl, oxviitie drlomorphous ceils or BckgAllcn) seciptc h'drochloiic and 
The prodiKt of the chief cells of the neck of tin gland (or mucoid cells) is tut 
known nltlioii.h Bshkin (1944)** felt tint thev prolnblv scerett a viscous 
mucoid suhstnnee Tlicrv is some evidence that hjkhi otession ctrtiin of these 
ctlU mav bctoine ti insformed to othtr t'|>cs of till Jlarviv (1906)**® In 
histfilojic fctiidits noted that after „astrodiiode)jos}otn; in dogs the Wi 
chief ecIN in the region of the anastomosis were truisformed iiiti) miicousfoi'm 
nil, evils One mouth after opcmtioa n reversal of this transforimtion ofcurred 
Thtsc vanous tt /ics ol secreforv evils are not uiiiformlj chstrihulctl f/iroUrh 

uiit the (.istrn mucosa Ifaivov '* noted that there vverv no paiicfi) cvIK m thi. 

pjloiic antrum of the eanme stomacb Ahvagawa (1920)*** studud ihs ixatt 
distriliiition ot the various tjpts of telK ui human stomnehs He noted that 
there wcie tlivee tv pc s of pastiic glands (i) The cardiac t,hiids wIikIi sttidc 
diicflv mucus and contain oiilv a few panetil and peiUic (ctl nu limited to a 
narrow area, iinmediatel) around the tsophageal oiifivv (2) The pvJoric roue 
the ana of which could be delermined bv diseiiiiinf. nn are the center of 
whiih was lit the pvloiic tiirt of the lesser curvature, with the radius equal to 
3<10 of the length of the lesscr curvature contains {.lands which consist ciiictK 
of niiKus producing cells with onlr a few uvyiitic veils AIjja,.awa dniiblid if 
the latter secreted aiiv acul (3) Tlie fundu glands contain all tv pcs of score 
ton Mh lUr-cc (1934)“ made a thoiough studv of the evact distrihiition of 
parietal cells III the human stomach and found that then were j'rKticafh none 
in Uie pvlonc zone, the greatest niimbi r in the major portion of the fundus while 
in the Vippvr po’^iw of fnndos and the eanlia the number of parietal cells 
,s eonsidmWv tcduce.1 (hig 1) \Mrhoff (1924) ** like Bcrpei itnd Alnagawa 
obserred that the pvloric zone extends a wnsidcrahle distance fnrth.r on the 
lesser curvature side than it does on the greater eunatiire side and nottd an 
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intermeciiate or transition area bett^een the pjlonc and fnndic zones This 
and other nork has been summed up bs Biblm (1944)*'' in the schematic rep 
resentation m Fig 2 This histologic ciidence has received abundant support in 
the experiments of Ivj (1919) Irv and Ojama, (1921)» and Lim and Dott 
(1923),® ® all of whom norl eel with isolated pjloric segments m dogs and found 
that the secretion of such a segment was thick viscid, and slightly alkaline 
(pll 7 0 to 7 5) Ivj and Ovama noted no substiuec of digestive importance 
hut Lim and Ilott observed some evidence of protcoljtic activitv (pepsin) in 
the pvloric secretion B\ utilizing innervated and defiervated pjloric pouches, 
these woriers were ahU to concludi tint the pjlonc secretion was mediated to 
Mjme exUnt thTQUt,h tl e va«ua neeve AlcOrea and MtSwmiv (192l>)®* also 



>ig 1 — n «lnlutlt*n vt pmeol crtl In toni<tch (jfUr Brrger) 



Fig —Schematic Irawing ot liatnbuti n of ditteKat tjpps ot cells In Ihv ga'Vric 
(after Libkin) 

Studied the bcnction of isolated p>loric sCaments in do^ after sectioning the 
\ iRi in the neck and d. tcrmined by the use of variable stimuli to the distal cut 
ends of the, vngi that depending on the sticngth of the stimuli secieton ac 
tnitj was alimented or inhibited Cunoiislj despite this incontrovertible evt 
deiKL an oeiasional article w enconnteiuP«« * in which the cl urn is made that 
IV doing a parti il or subtotal gislrc<tomv all the acwl secreting tissue vs removed 
from the stomach 

GaHrtc Secrttion 

AUile the secretion of hvdrochlonc acid by the parietal cells has been 
studied in great detail, the other components of the gastric juice have not been 
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sttulicil so thorou^hh The ilX ilinc component consists diiefli of pipun mucus 
rennin, and bpase“‘ For a eomprehensue rcsicss of the subject, includins 
details of ph^sieoehcmical and histoehcmrcal studies the reader is referred to 
the exoellcnt work of Babkin (1944) • Schiftrm and Ivj (1942)“' ln\e re 
ueiml the subject m a more eoneise manner \\ith resard to the existence 
of an interdigestnc or continuous secretion, the opinion is not uniform Con 
cerninf, the digestne period of ftastne secretion all authorities an. in agreement 
that it maj be dnided into cephalic gastric and intostmal phases 

fnfcrrfijfeshic or CoatiHU<nt$ Secretion— Paslov (1910)” in his studies 
on do„s n ilh gastric fistufas Aft (fiat (here was no secretion of aeul gastric juicc 
except in response to psa chic stimuli or food lie ohsersed that great pains wire 
iHPcssarj to axoid an\ psxchic stimuli and thus achieve absohitelv hisal con 
ditioiis Carlson (1923)* determined in a man with a gastric fistula that there 
was a oontimioiis fasting seerelion of 10 to 60 cc per lioiir he felt that tlarc 
was no true hypersecretion, but that apparent ^jpersccrtlion is due to jnJorK 
dvsfunetiou ^\olf and Wolff (1943)”* found that the fasting sfomadi of their 
fistulous subject secreted acid jmcc at a constant rate (10 to 15 cc pir hour) 

1\ iiiKelstem (1935),"” studied the secretion of gastric luicc at iii,ht in a large 
iiumier of normal individtnK and individuals with benvn ulcer niid found 
that the normal subjects seerctcil little or no hvdrocliloric aenl during the night 
whik those with ulcer secreted a large rolume of highlv acid juiee Dragstedt 
made similar ob‘>orvations”* “* and ascribed the beneficial effect of \agiis 
resection to a diminution of this excessive inlcrdigestivc stcretioii Thornton 
ijtorcr and Drig.stfdt (194$)*’* have shown that it is tremendonsh reduced 
after vagus resection Babkm (1944)** noted an interdigestive aeul secretion 
in normal individuals who were shielded from psvchic stimuli of am sort To 
some extent this idea is supported bv Ivy (1941)*** niul Selnffriii and I\v 
(1942) **" wbo noted that the interdigestive seciction is alwlidiecl in normal in 
dividuals bv the ust of atropine It is interesting that the hvpcmormal ’ 
s''eretion of ulcer patients is not abolished bv the use of this drug which makes 
Jn feel that possiblv this immoderate secretion is due to the excessive produc 
tion of histamine bj irritated ^astiac mucosa Bloomfield (1940)'* Ins observed 
tint patients uith duodenal ulcer «Kvrete iimlei basal conditirms a larger voliim® 
of liigliU acid „astiic jume (ban is ever obtained In normal individuaN He 
(entlv Sindweivs Siuirman and PodoIvXv (1946)*’* have made similar oh 
St r\ ilions but eonehidc that tins is due to delaved em|)tjin„ of the sfom kIi 
JA e Psi/chic (Cephalic) Phase of (rostm ^ecrciwn — The classic exjipri 
menis of Pavlov (1910)”* and Ins group on dogs with csopha,.otomies and 
gastric fistulas showed quite eonelustveU that acid gastric secretion occurs in 
approximatelv fi'»- minutes m respon>e to Ibe sight smell or taste of fowl and 
even to such conditioned stimnli as the appearance of tlic attendant who tus 
tomanlv fed the animals 
icalh that bv section of tl» 

mg that It IS mediated thr , . i . i 

psvchic sceictioii the appetite jmee This phenomenon was noted In Isciu 
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n.ont niHl st.uliul iii <1ctn.l bj -WoH iml \\o\ft (1943) «l.o foiuul tluit tl.is 
psjchH 'iC<rett<m \\ is iuofaundh mfluenctd \»\ the emotionil stitc of tlic fi'. 
tuloxis subject sHi.lic.l 'Ihus U u « «use.l t hipotiiiia of the gastric imieosn 
and hvposctrctiou wliili. resentment oi cmbamssnient ciused a hjpeainia of 
the gastric miuosi ami li\pciMtrttiou This iisjcliic phase of scctction is ex 
tremeh snnahle depuidiiig on the indnidual nud the tvpe of stimiilus/‘“ hut 
Iw (1941)®“ behcTid that an a\eii^e solnme of this secretion is 50 to 150 
ec dunn, a period of tncnt^ mmutts \inebci^? (1931)“* felt that the sinoiis 
seeretors cells nerc supplied l)\ different fibers of the vai,us ncr\t, since he 
found that the secretion of \arions elements seas actuated at different thresholds 
of electrical stimulation of the sa^i m dogs Yineber^ and Bahkm (1931)“* 
found that pilocarpine (a paras^mpatbetle stimulator) actuated chicdi the 
pToducUon of the niorgimc swlvstance^ and enzvwes of the gastric juice while, 
administntion of histamine in conjunction with pilocarpine was necesssrj to 
proelucc a te.lati\cl\ normal secretion Baxtei (1933 1934)** *’ studied the 
role of the s\mpathctie ncrioiw sssiem in gastric secretion m dogs and cats and 
conclueled that the splanehnies haie a \er% elcfinile relationship to the mueoid 
elements of tlie gastrie miicosa but plis no essential part in the cephalic phisc 
of secretion 

Ilirtzell (1939)’ ’ scetionesl the sagi of dogs in the tliorsx and found tint 
there was a marked roeluction m the free and total aciditc of the B.istnc secretion 
after this procedure In \ icw of the present populante of vagus resection, \ on 
zant s work (1031)“ is wortlu of note I sing some of tlie same dogs that 
Ilartzell had sa^utomizeel two and one half sears pte\iousl) she found tint the 
secretion m all four of tlie dogs stndieil had returned to approxiimtch normal 
leaels 'She postulated that the stoniaeli deeolopcd a decree of autonomous cou 
trol the mechniiism of which w is unknown Likewise Slnpiro and Bcri. 
(1934)“* after mikmg I’ailos (innervated) poiiehes in dogs for use in the 
anabsis of the gastric stcretion did subtotal gastrwtonn with complete dicision 
of the vagi hclow the diiphrigni Thee found a Umponrv diminution in the 
acid secretion of the pouches winch lasted tweUe to thirtj three da\s but suh 
sciiucnth this secretion riturned to normal levels This was thought due to an 
autonomous gastric compensators ntrcbmism the seat of which was in the 
plexusts of Meissner and \iierbicli 

The possible influence of the parasampalhetic nenous si stem on ulcer de 
lelopnuut and Us rtmcl clnncal application wiH b** discussed in more detail 
later 

The Canine lhasc of ^fcrrlmn — With tbc actual arrnal of food in the 
stomach the second or gastrie phase of secretion is initiated In normal man 
111 (1941)‘« stated that this averages 225 to SKI ec for a period of approxi 
matelj fue hours but it mai nn considerablv m different indiiiduah*" with 
njard to aciditi and loliimo There is practiealh no absorption of foodstuffs 
in the stomach and the riualiti of gastnc juice varies considerahh with the ti pi 
of foo.1 Thus as Pavlov”* 'diowoA veirs a„o a protein meal will call forth 
a hivhcr loliimc and aeulitv than a meal composed ehiofli of carlmlndnf. s 
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Pa\lov found tint bcerction of gastnc jmcc uas not stimulated bj mcelianieil 
irnt-ition of the mucosa or disteiifion of the stomach usil, and sitnihr oliscna 
tions base been made bj Wolf and WolfC (I943)«‘ on their subject with a 
£astric fistula Other authonties, such as Sohiffnn and I\> (1942)/"> quoted 
Mork in which gastric secretion was provoked bj niecliamcnl distention ot the 
stomich with balloons The sccrttagi^ie effect of food mas be the result of 
substances jiresent in the food (cspewalh in lean meat brer etc } or those 
arising ns products of digestion, such as peptones and fattj ncids Babkin 
(193S)» felt that gastric secretion is in put due to the \agal impulses as a 
result of ccrebial stimulation due to the hjpogUcemic state of a hungry m 
dividual, "but this phenomenon should belter lie considered as a part of the 
psjehic phase of secretion .Is the stomach empties the gastrie ami intestinal 
phases of secretion overlap to some extent The possibilitv of the existence of 
a hoinional mechanism m the gastric phase of secretion is of such clinical and 
surgical importance that this will be considered m greater detail 

The gastrin theory In 1906, Fdkins'*' found tint extracts of the pvlonc 
mucous membrane of cals and pigs made bv boiling vMth dilute hvilrocWoric 
acid, when injected intravenously into an animal, Jul to secietion ot aeul 
gastric juicc Fxtrsets of the f»M(he mucoss houeier msde did not have this 
property iloroovcr, the bcciction produced by tliisc cstracts could not be 
diminislicd by the administration of atropine He postulated that the pyloric 
mucosa contained a snbatinee, which be called gastrin which was liberated 
into the blood stream as a result of the action of foodstuffs and thus produced 
acid gastric secretion Ihe experiments of rdkins touched off a physiologic 
eontrovertv winch is as vet, fir from settled 
pNFdkins and Tweedy (1908)”* inserted pulley shaped balloons into the 
stomachs of cats Bv tving n ligature around the stomach over the groove of 
the piillcj, they separated the pyloric ngion of the stomach fiom the fiindas 
In acute experiments using cannulas |flicv were able to dcnion»tnte that meat 
extracts and other substances when intiwluccd into the duoilenum or pvlonc 
portion of the stomach caused a marked secretion of aeid jiiicc from the fundus 
but when similar substances vvcit introduced into the fundus then, was no evi 
deuce of secretion Gross (1906) ”* working in Pavlov s laboratory came to 


similar conclusions^ 

PopielskP” called attention to the general diatnbiition m numerous tissues 
such as brain gnstiic and inlislinal mucovi and pancreas and the jircsence m 
Witte s peptone of substJneo-, which cause vasodilatation when injected iiitra 
venouslv and which also cause a more active secretion of all the digcstiic glands 
in general He called such a sutistanee risodilitm aiul thoiijit lhat Ihe secret 
a"o no effect was due tc vasodilatation and not to a specific effect on the 
secretorv cells Popielsl i explained Edkins' negative findings with extracts 
of fuiidic mucosa as being the rcsnlt of an ovenlose of vnsmlilatin Keeton and 
Koch (191’5)’''’ found a similar substance in the brain fliroughoiit llie gastrie 
mneosa and m smalier concintratioas in the dufxKnum Injetlion of this 
substance would produce a fall in blood pressure This substance was assayed 
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USUI'' amnnls wiWx Pislo\ pouiliOT and tlicr coneliulul that it ciiiscd 

true’pastne secretion ritlier tlian i SLcretion resiiUmg raerd) from ^^sod^\at•^ 
tion 

Pavlov (1910)” neetpted tlieorv, and liis svorlv was further sub 

stantiated bj the work of Lim (1922) It «as shown In Lim and Vmmon 
(1922)*® that if pvlonc estracts were mjetted into the portal vein the scerttorv 
effectiveness i\as less marked, appaientl> due to a removal bv the liver of i 
portion of the .astrm Iw -vnd \Vhi«ow (1922)* ‘ fdt tliat the expenments 
of Ldkms amnweedv vveTeuneontrolletl ind on lepeatuiR them with modifica 
tions thc\ obtained neantivc nsulls Lsmg aninnK provided with a Pavlov 
poueh and a small pvloric pouch lioth of these being SLpinted from the mam 
stomach these niithors were unable to obtain am incicas.'d secretion from the 
Pavlov pouch when test meals were inserUd m the pvloric pouch 

However at a liter ihte, Ivv nnd Iu> eo workers (1925) " felt that tliev 
had demonstrated bv mnns of ert^s eiaul iiioii Lvperimcnts between starved 
doas and recentlv fed do,.s both with and without the injoctiou of pnstnn tint 
a iuiiuoral mielnnism was prolnbU conicnud in the genesis of gastric secretion 
This linmornl meclnniam was demonstrate*! inoic conciusivclj ** b> means of the 
transplantation of a fundie pouch to the subcutaneous tissue with sevennee 
of the normal hlooel supplj after blood supplv bad developed from surrounding 
tissues Wlvcn such a do^ was ted there was an loereise m the volume and 
aeiditv of the pouch secretion However it was noted tliat the stimnU had to 
he more inteiise to evoke secretion than those iicee!>sarj with a Pavlov (inner 
vated) or Ilcideiiham (denenated) pouch 
>'5ome doubt was cast on I dktns’ hvpotliesis Portis and Portis (192C),”‘ 
who did siibto al gastrectomies on dogsprcviouslv provided with Pavlov pouches 
and found that the pouelics continued to sicrcte a considLrablc amount of acid 
juice AYilhclmj 0 Brien and Hitt (1936)*** compared the acid secretion of two 
doev before nnd after partial gastrectomj with that in two dogs before and 
after g istioduodenostomv Their experiments as well as those of 'McCiitliv *‘° 
indicated that removal of the pvlorus lowcrcil the acid seerelion more than 
could be acvouuted for bv the ililutm„ and neutraUtmg effect of the duodenal 
secretions ^forcover a comparison of the gastric secretion from four animals 
with whole stomach pouches iiioludm^ the pvlorus with that from five animals 
in which tilt pvloric antrum had been removed from the pouch showed that the 
aeiil secretion was markulh lowered bv removal of the antrum Enderlcn and 
/uckscbwervU (1931)*** noted that one vear after rcseition of the antrum in 
do^rs the second phase of ga<tne scentioii had returned to normal levels Thev 
thovmbt that a rcadjwstiwent omitred wbertbv the small intestine took over 
the function of the pslonis 

yV Pnestlev niid "Mann (1932) * » wotkm», with do„s did a trauseotion of the 
stomaih thus cvchulini, the. antrum accompanied bj a gistrojejunostomv At 
a later op< ration the antrum was resectwl Obsirvations were made on gastric 
audit! before and after each procedure Mhile the first procedure lowered 
aciditv somiwhat, the second proctdure had no ifiect on aciditv, and thev tlure 
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fori <0)i(lii(leil limt 111 the inlom nimosa was not nn iinpoilnnt futoi in 
sristru noiilit^ These same workers jmjnuil om sines of ilr>,s Jn 
Pjlonc poiielies makin^ Ri-^lrojejiinostomKs iin.l Lstihlicl.m;, hstiihs lo hnth 
the fundus and i)\lon< pouch, usms mtijn iistaltu s.?niin(s of jlmm .\j) 
othir seiKs of animds wns prcparctl inthesjmc wa\ cxiept tint a fundie poudi 
was also created md transplantetl to the extenor In thi first iirics of animals 
beef extract pheid in the pjlont iHiuch eiused scciction in the fundus (aithou,li 
thee attributed this to the ps3clMe influence of smellme fhi cxtrict) In the 
second scries this did not occur In both strits of animals hjdioehlurK acid 
or gastric juice pi iced m the pjlorie pouch failed to esoke an\ secretion fiom the 
fniidns It IS nnfortumte that Ihcj chose those siibstancLS is test meals since 
as will be deielopcd in this paper acid exerts n %er\ definite inhibitorc efricton 
Sasfrie secretion 

Klein (1932)* picpired a ^islric punch Irom the mucous mimbranc and 
submueosa of the stomach and transplanted it into the subcutaneous tixsue 
where it deceloped a now blood suppli Such a pouch although dcionl of 
va^us or sj mpathrtic iiineriation without its normal Mood siipph and dmiided 
of Auerbach s plexus icsjiondid to the picsontc of food in the main stomach 
In the seerition of gastric jmex containing pe|>s«n and liMlrochlonc acid thiw 
indicating a hormonal influence I twis (1933)*'* excised the antral mucosa m 
dn„s moking an Bnastnmosis between the mucosa of tlit corpus and that of the 
duodenum without remoMug anc of the muscular or scious Jaiers lie found 
that after such a procc dure there was a marl cd diminution iii acid response to 
a test meal, altliouji llie emptMn„ times remained the some Idkins hjpoth 
esis was further sup(<oited hi the work of Itihkin <193^)*’ irho in expeii 
ments with i)>lonc pouches obtained results diameincalJi oiiposed to fhosi of 
Pncstlec and IfanK AJao in dogs ecpiipped lUtb TaiJoi pouches ^aslrie fis 
liihs and duodenal fistulas with scpiration of the antrum from the lemainder 
of the sfomaih introdiirtion of meat extracts into the fumlus failed to produce 
secretion from the pouch or fimdiis but if similar do_s wen luppared with the 
whole stomach separated from tht diiodemim (that k without separation of 1lie 
antrum), the scenton re'-ponse of Iwth Paxlox pouch and main stomach wns 
strons in response to the infccsfpon of the same malenaK Morrison (193^) 
wsu K neutral red as a specific test of oxjntic eel! actniti ccmcludul that this 
acticitc Is regulated be a pxlorodnodeml hoinione 
si/Saeks and others (19321**» have shown that the gastne secreton effictiic 
ness of acid extracts of the pjlone nrncosa of dogs is uiacluatcd b\ histammasi 
and thej cominded tint histamine is the sole sterctorj excitant in so called 
‘gastrin” preparations However thev emphasized that thej had not proved 
that histamine was the gastcie hormone nor was it proied I>eiond doubt that 
there was a gastric hormone Hi'tamuie his bicn isolnted from the stomachs 
and intestines of Feveral flriimals*’and from tbcRflsfne mucosa (both fiimlie and 
trail 111 men Babkin (1934I»* has shown that secretin and histamine are 
not Identical but gistnii and hisfamim liavi not M.ii sopiritciv iftentified 
clicrnicall' 
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^ Th« e-vctmicut. of Ott^on md (1341)- ' »«'> do.s ».tli t«o m.l 
thm ^istrie |>o^uhe^ <lemomtr>te condusueU thU n liormoml or Jiumornl 
factor IS (mucrnecl \,ut thcv fwmil tliat the in lone muiosa Mns not tlie sole 
site of the hormone since the urcsenei of seciPtfiaoirues m the fiiixlic imiich 
c-wwl acid secretion lu the poueh ti-uin’lonttd to the subcutaneous tissue Tlu 
liossihiliti must not be ourloohiil m these niid main similar experiments tint 
the fuiuUc pouclus mn\ lm\c lontimeil small art is of aiitial miuosa Ki 
oenth Komaroi (1942)*” Ins jepealeil hdkins first espenmeiits Mith almost 
identical results 

this mass of cspcnmculal evideno. it seems lalul to eoncliule onh 
lliat there is a humoral mcchanbm comemtd in {tastne secretion Whether 
the hnmone is identical uith histamine and whether the hormone is localized 
chipflc to the piloric mucosa rematiB to l»c detemiined There certainh is 
considerable clinical oMdence supporting Edkins thesis At least we know 
that patients with a Fmstcrer exelmion resection without remoaal of the antral 
mucosa tend to develop jejunal ulcer* or the antral siTulrome ** ^^anRe:l 
Steen ”* after a stiidv of the experimental and elimcal evidence accepted 
the castrui hvpothcsis chicflv as an aucmcniiiu f^flor lu ca^tiic secretion but 
not as ail iiiitiatins fuCtor and iiotcvl*** that some doubt is cast on such a 
thcon b\ tile (kvclopmont of jcjiinal nlcen. after pvlorectomies 
t^/ic fiitfitiiicil phase of Sfcrelion — Ivv and Melhaiii (1923)*** prepared 
Pavlov i>oiiclies m dogs and at a later date made fistulas bv transcetiiif. the 
duodenum distal to the pancreas and transecting llie jejunum distal to the lua 
ment of Tixitz one end of this segment of liovvel was broiisht out through a 
stab wointd to the bodv surface ami the othei end closed (ontiniiitv of tlu 
tasirointestinal tract was rc establisbed bv a diiodenojejiinostomv Tbev studied 
the secretion of the Pavlov pouches obtained in responst to buhstances introduced 
into this intestinal fi-tnln and found that acid secretion was evoked b\ a eon 
sidcrable varictv of suhstances thus proving the existence of an intestinal 
phase of secretion This phase has been studied in a sligbtlv different Tnnnncr 
bv Iw Lim and MeCarthv (1925) Ther found m a dog in which the 
entire stomach was formed into a povich and eontinvutv reestablished bv an 
esophaffovluodvnostomv that the feeiliiig of secretagogues bv mouth resulted in 
mid secretion from the total {.astnc pouch after a latent period of 1 to 3 
h<»«rs On the other hand iimligcstcil foml would not stimulate such a secretion 
uul It IS Rcncrallv ngriad that {.istnc seerclion m the intcshnal phase is due 
to the swrctago.iK sctioii of lh» products of ditrestion (such as peptones and 
annuo acids) \s pnviousU silted the inlcstmal phase overlaps the gastric 
phase to some extent and the intestinal phase mas last a considerable period of 
time depending on the tv pc of food AVilh a high protein dut the intestinal 
phase of simtion niav nmoimt to 2 to 3 liters per dav There is some c\i 

deuce that the intcstiudl jihasc is mcdiat«l through the vagi since it is mhihited 
b\ the admuustntion of atropine** 

l/Dif Ton/rof of Gaitnc dadifv— There are a numlnr of quite different 
thvonesof the mMianismbv which hv droehlone acid is secreted in tlie stomaeh 
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nitot 01 n»hjo]i are mentioned b^ Babkm ( 19 «) » 'iJo.ig u>th the ^h^Meochemlcal 
CMilenee iinohi-d Perhaps the two most importniit aie tho-e of Itosemann 
(1907)* * and Pavlo-s (1910) “ Bosemann thoiuht thst the total chloride of 
the gastric jqicc was cons,tsnt bnt that the aciditj was variable in the juice as 
secreted Tins \arialiilitj m seiditi was thought due to (1) an auiiwnlation of 
iieulril chlande in the sastne mneosa and (2) a formation of hj droehlorie aeul 
from the neutral chloiicle The ovintic ctlK were assigiiecl (bv Poseimnn) the 
eapacitj ot coneontiating ehlonde to a higher Ie\el than that in the blood or 
hmph and then combining it with H + ion In tiue anaciditi, he thought the 
total chlorides were secreted in the form of neutril chloride 
^^he thcorj more geneiallj- accepted h\ physiologists todai is that of Pulov 
who held that the gastric jiiite ns seeirtcd slwiss possessed the same degree 
of acidity 0 5 pci cent or 16 N HCl which is isotonic w ith the blood Bahl in ’• 
Dragstedt ' ‘ iroihndei,* Wilhelmj ”• \\oIf snd Wolff* * and other eminent 
physiologists ire in cssentisl aisrecment with this theory The detiiK of hoy\ 
this idos was aitned st need not concern us heic 
U^f it IS true that the hydrochloiic scid in dog and man otenu st a con 
oentntion ot O') per eenf hoir cdii it I»e esplamed that the ticenge sciditj 
of gastiic contents is found*' to lie in the neighborhood ot 0 2 per cent HClt 
Moreover it js Jnown** that after Ibt initial secretory period there i» a rapid 
fall ill acidity and this incuts some espliudtion Paylcis”’ observed that ‘the 
first duty of intestinal diseslioii is to ooiiveit the acid niednim of the stomach 
into nn sll aline or iieiitial one m the liovvel Boldvrcff (1914)** went further 
tlnii this snd ehboi ited s tlieorj as to the self regulation of gastric seiditv ’ 
s result of ONponments on dogs in which 05 {>cr cent IICl was intioduccil 


HCJ this psrtial neiifralizition fxJng tlua chielh to i reiii« mio ujl sim. .. 
of nlkaliiie jnices fiom the duodcmim The pancreatic gmcc was thoii,ht to be 
mobt importnnt ss s ncntnliring a.ent since tht picvention of the eutrince of 
hilc (by choice) stoenterostoms and ligation of the common duct) or of salivi 
(b) means of an esopIn,eiI fistula) into the stomach resulted in verj little 
change in ueutraliration of the acid test nic d V> hen Ihv pancreatic ducts n ere 
tuated the hodi uspoiided with an excessive flow of bile and siimis entericiis 
to aid m matnlizition Boldurff also found that when iiciilial or alkaline 
riuids were intioduced into the stomach the or^an resiyondcd hv an e-se^ssne 
smetwn of a' id to bnn^ the icidity up to normal levels 
V This theory has ucinod eoiisidcraWe opposition in ecrtain (iinrters. 
Ara.I-eon Jml tnfhtli^ (102b)— con<.to.le.l is o itniilt ot joid tut nciS and 
trnctiom! n.alnn m hum™ llmt the nt-tric sl-ind, semle at nil 

times a liuee ol constant elilonilc lotiecnttiitioii in iiliicli tin. rclaliu ■inioiiiit 
of basic (Na+) and acid (lU) imis in mniliinatioii ivitli the cUotidc ion acre 
°ancd accordin- to the reooiremenw of the stotnoch Tin, ditfered hut little 
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from the tlicon of Roseimiin The^ disromit.d the po>vSil)ilit\ of rcsjur^iti 
turn of (luoaeiwl contents is an impoitmt fictor in nLiitralizition hociusc of 
the ahscnec of tr\i'Mn in most si>ecimens of gastric jince To quote their \\oil 
The iircsencc of a certain eonccnti ition of acid m the stomach iiihihits socrc 
lion ot ickI \Mth the nsnlt thit a iieulnl fliml containing chlondc is secreted, 
Mhich hj dilution, roducis the aciditc of the gnstric contents ” The studies 
ol Griffiths (103G) with tubes m both stomach and diiodemim sliowcd tint 
the secretion of icid In thi, stomach was inhibited by the introduction of wcih 
hsdroehlonc acid into the duodenum It w is su — esteil that the aeiditc of the 
,.astnc contents entering the duodenum ma\ be the important factor in the 
control of gastric iciditi during the normal di_estioii Sha\ and others (1942)'“ 
came to similar conclusions tfeCami ( 1929) ” in his studies on empt\ mg time, 
felt that he had disproced BoldMaffs tUeorj of alkaline regurgitation lie 
thought two factors were responsible for neutralization (1) a gradual rcduc 
tion of the estihlishcd liigh rate of setreiion of acid to a low one, and (2) the 
capacitc of the constant basal vention of irnicHs to comhme with a constant 
friction of the chan.uig aohime of acid secreted 

\j ^ha\ and his co wor! ers (1932)* * studied human suhji cts In admmistenn,. 
bromsulfalcin intraienouslj followed b\ an acid test meal and fractional 
nnabsis Thc\ found that while duodenal regurgitation docs take place there 
was no corrchtion between the eoncentration of dre ui the stomach and tlie 
reduction in aciilitv and the conclusion was therclore reached tint Boldjrcff *> 
theon lacked Mlidits Tins tlicoiy was lurther que*stioned bi Kcsaialu and 
■Mann (1943)’® who isolated the duodenum m dogs and closing one end 
drained the othei end hj anastomosis to (he fundus re establishing continuits 
hi a j.astro 3 ejuiiostomj On eompaung acid salues of fiindic pouches or of the 
stomach (In means of nntiperwtaltie fistulas made from loops of ileum) biforc 
and after such a procedure tbei found that the acidita of the fasting stomach 
was not reduced be this proccilurc althoiigli bile was alwass found iii the stem 
ach, and m nianj cases the soltimc and acidite of gastiie secretion was lii„hcr 
than It was before Since the entire diwlcnal contents could not cause cffcctne 
neutralization and bufTenn'. of the gastric secretion thee doubled that regnrgi 
tatioii of duodenal contents was m important meihanism m neutralization of 
..astric aculite 

lloweeer the eeideiice in fa\or of this meehanisni is considerable V stud 
was made of the ttapsm m the fastuig ,.astcie contents of thirts four hum in 
subjects he «tiHncer tleicr Rehfuss mi Hawk (1913) •*» ^,ho found trvpsin 
aliscnt in mdi two of the thirti lour indniduals Moreoier with the introduc 
tion of acid into the stomach of these patients the tnpsm \alucs immcdiatelv 
rose but when water or alkaline solutions were mtroiluccd the tnplic sahics 
remained low The ttsptic enmne was thought to be regurgitated from the 
duodenum The imiwrtance of psloric relaxation in this rc,.nrgititi\e phe 
nomcnon was cmphasirid b> Polton and Goodhart (1922) » who noted that in 
nicer patients with pjlatospa«ni or with pslorie stenosis such re,.nr,.itation 
failed to occur rcsultin, m hsperaciditv In normal induiduals as the cune 
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foi Inchoehloiic acid coiuentiation wait down the cune foi luouanic (.hlu 
lules went up, prcsnmiWi due to legar^itatwn and nctifnlization bj" duodenit 
juices hut this was not so apparent in ulcci patunts Antiperistaltic moic 
ments of the duodenum promoting i^urgitation of duodenal contents bis 
aetualh been demonstrated’* ’ b> roentgenologic means 

Burget and Steinberg (1922),“ working with dogs, found that regurgita 
tion of duodenal contents into the stomach occurred rcguhrlj within thirty to 
foFtj five minutes after introduction of 100 lo 150 c c of 0 5 per cent HOI, and 
the acidifi of the stomach contents was reduced to 0 1 to 0 15 per cent IICl in 
se\eiit% five to nmetv minutes Apperlj (1926) ■’ stndving the control of the 
pjlorus thouglit that anv chjnie propelled info the duodenum which was not 
of a ccitain and and salt value was promptlv regurgitated hack into the stom 
ach until that value was leathed Rehfuss and Eads (I'l’O),*” employing 
balloons in both the stomach and duodenum of medical students observed that 
in fasting stonnehs therv were periods during winch incrcwd duodenal tomis 
and increased motor activity m the duockmim were ronditcne (o icgurgitaCton 
This activity did not correspond to that of the antrum Evidence of carh 
duodMial regurgitation was found in seventj two pei tent of fortj six subjects 
on whom fractional anahscs after acid test meiK were periotmed bv \pperl} 
and Norus (1930) ’* These authors altribuietl more importance In the factor of 
dilution than to the factoi of nculraliralion id the lowering of gastric aciditj 
It IS known that deviation of the duodenal contents to the lower gastio 
intestinal tract by praenling such a regurgitatne phenomenon results m an 
elevated gastric aeiditv” in dogs The role of the pvlorus in this process of 
regurgitation was dramaticallv demonstrated bv the expenmental work of Elman 
and his group (1931 1933) If pvloiac msuffieienev was produced bv cut 

ting the sphincter a persistent lowering of gistric aciditj followed, and there 
was augmented neutralization of acnl test meals administered to the dogs On 
the other hand when partial stenosis of the pvlorus was artiflciallv produced 
the acid test meals administered to these dogs were mcomplefelv neutralized 
Ivj, Eroegmueller and Jlever (1927)* obtame<l essentiallj similar results with 
artificial pvlonc stenosis m dogs Medoff and his colleagues (1941)’" were un 
able to demonstrate consistcnth anv change m acid values after producing 
pirfial pvlonc obstruction but their work was seemiHoIv invalidated hv their 
own observation that the emptying time of these supposed!} obstnieted stoin 
aehs was not materiallj affected^ 

,A\lule theorizing as to the Important mecliaiiism in the contiol of gastric 
aciditv whether it be a result of the iiaUigitation of duodenal contents or an 
expression of a vanabilitv in the acid fonceiitration of the ^astne jiiue as 
secreted U is well to renieinber that there are othei k-.s impoitant meehanisms 
concerned in the dilution neutralization and huffeiiag of gastiu aeiditj The 
volume output and rile of gastric emptv]n„ aic obvioudj important*” IIol 
lander (1937 1933)* ’ ’ ’ believed that a *diIution secretion of nonieid dun? 
with a composition similar to blood plasma occurs from the neck chief cells 
This Iheorv is not widrfv aicepted however *?ilira and certain foodstuffs have 
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acid as combined acid »* The importanc*. of mumis secretion as n 
aRcnt lias recen ed some iirominence Nlatl aenn 0^34) in a s^a\isUcal 
aiinhsis of 3S0 fnetioinl test meals, eonduded that reduction in gastric acidits 
ssa-, dwe clucav to the iiciitnlizntiou and dilution prodneed 1 a tl.c 
nuifous «cftetioii of the piloric sej.miiit Helmer (19il4)’‘ thought mucus to 
bi present in siifiKiont quantities in the ^astne tonlenls t» account for the 
imui larntions m ^.astric ucidiU This ciideiuc has been utilized In Fo^i-lsou 
as a rationale for his adiocaei of the treatment of piptic ulcer hj the 
adnnnistv itioii ot imicm Kim and K\ (lOH) * haie preicnted the dcselop 
ment of diioiknal ulcers in elo^s tilth bihan fistulas hi the administriUon of 
mittm 

f«7u6ifioH 0 ^ Gastne SfcreUoH- InluluUon of jastne sccntion nni orcur 
as a result of iicnous humoral or thoiuical stimuli or as a result of certain 
abnormal factors Wolf and Wolft (J94J)»»» have shovm quite tttU m their 
fistulous subject that certain emotional states stub as fear inhibit gastric score 
tioii Both the \agi and splaiichnica contain mliiliton fibers througli which 
sueh impulses irc mednted It has also Wn shoirn that esceswire mechanical 
distenttoii of the mtcstiiu iiitl inhibit «eeretion from the stomach Atropine 
has fawn found to dccrcas*' tl»e aoUinie of secretion resulting from histamine 
stininlatioii in man hut do^a not affect the free acid concentration to anj ^rrent 
degree*” Roberts thought that part of ibis effect was dy« to para 

srmpathctii inhibition lie found iht free icid eouccntration rodnrwl aftpr 
atropine and tins was thought due to relaxation of the jAlorus and thus in 
eiaasul regurgitation of duodenal eonleuts 

Puloi (IDiri)” recognized that a fatt\ meal inhibited gastric sicntiwi 
and pro/oiveil tfii eniptiuig time KosaKaand I im (1930)*“ eletnonstrated that 
the iiroinhle mechanism of this inhibition was the formation in the mucosa of 
the small and large intestine folloMm„ eoiitact with fat of an inhibitors suit 
stance uhicli thej callcil cnterocastrotip Potent extracts of the duodenal mt 
eosa ha\e been pTeparcl'” whieh will mhihil gdstrn. secretion in do^s and hope 
has been crpAsscd that such snbstmees will prove valuahlp m the medical treat 
ment of peptic ulcer in man V similar aubstance calleel urogaatrone, which 
has b.en prepared bi I\i s ^ronp (IWO)"* is found to reduce the human 
gistric secretorj rcsjBonse to histamine with res.ard to volume acidUj and free 
acid 

It his b(sn demonstrittd l» Miejean and < nffiths (102" 1936) «” »'• ihit 
inlitKliictKiii of acid into the stomach inhibits the sprrot r^n r.t t m 


«»uii u IS 411 important mechanism m the re/ 
uhtion of sc-ia ‘Km The {auer group of authors found that the mtes 

t.nal phaM of sccieliou w is not mhibitwl bi \ 10 UCl m the stomach l.nt in 
hibnum risiillid when tin leid ciitemi the dnodeoiini Stevens Segal ami 
Siott (Pith)*’® found tbit thin w is no effect upon ^astru sftretion when dilntf 
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hjdrochlone acid was introduced directlj into the duodenum but the meebanisra 
has been gcnenllj accepted h\ most authontieo Tins acid inhibition is known 
to fail“’ in the presence of exccssiveU strong sectetorj stimuli, and particular]) 
111 the pioscnce of the eeplmlic phase of secretion, and it is therefore thouslit 
that a nemoiis rather than a humonl mecfnnisni is coiiLeinctl 

And^^^ Loid and Sttfko (11H21944)«“ found that in dogs 

perfusion of the stomach with washings from an isolated jejunal loop caused i 
profound depression in the volume and aciditv of {.sstrie secretion Moreover 
they found that when a segment of jejnnnm was implanted into the wall of tlic 
stomach keeping its blood snppli intact, the pff of the gastric mneosa rose, and 
the secretory response to histamine was reversed (that is the volume and aciditj 
of the secretion diminished instead ot mcica'ino) The effect Vas gnater iJini 
could be accounted for bv neutralization of acid with the alhalnic jejunal score 
tion and it was thought to represent some tvjic of inhibition of some phase of 
gastric seciction in which histamine plaved an important role The esact meeb 
anism concerned w is not dttermmed although Andrus felt it vras not entero 
gastrone This pioceditre ms found to protect against histomiae induced ulcct 
m dogs although tbi. seiics of dogs so tested was quite small The CNperimentiil 
results were so promising that (he {ledicled jejiiml graft vras usrd as a modt 
of surgical thenpj in a small number of ulcer patients, and the immediate 
results wpie gratifviug with reduction in aeidil> in three of four eases How 
ever, in the prclimiinrv reports, none of these casts were followed more than 
nine weeks The hope aroused bv tbia woil that such an operative method 
could be used as a means of producing inhibition of ^astric secretion was 
promptlv ablated bv the work of Grossman Dutton and I j (1945) who 
found til It neither perfii>iion of a gastric pouch with jejunal wasliings nor im 
plantation of the podultd jtjiuial patch mto (he gastric wall resulted in aiij 
significant chani,e iti the acid seercton res|>onse to histamine \ndcrsiii, 
Slufzkj. and Slocrtz (1945)" obtained similar results m thetr dogs The rc 
suits of Andrus and his i,roHp were also negated bj Koloiuh, Dubus and 
Mangensteen (1945) " who found f/iat such a procedure did not prevent the 
histamine induced ulcer in dogs nor did it reduce the seerctorv response to 
histamine Saltzstein and Kurtz (1946)*” have sliown that this proi eduie fails 
to prevent the development of ulcei in ■5[inn A\iUiamson nogs 

In addition to the factors lebultia, in inhibition of gastric secretion vvlneh 
have alicadv been discussed (here are certain abnormal conditions which depress 
gastric secretion The aciditv is deeteased 85 per cent in pregnanev and it 
is interesting to note lint peptic uleci rarelj octurj. in pregnant women and if 
an ulcer is known to he present at the time of conception the clinicdt improve 
ment durm, prc-inncv is marked Hvpcrglvcemia md bvpocalccmia appar 
entiv inhibit acid sicretion as docs (IcficKnci in certain vifimms parfieularlv 
thiamine and vitamin C*‘” nidiation of the stomach depresses gastric jnd 
secretion to tl e point of acbloriijdna after hutaminc and Palmer (l!)4i)’ ‘ 
ha? utilized this as the Insi- foi treiting peptic ulcii with xrav 
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\'^hc CompoMUon of Gadnc Jmce— In iddition to h% drocliloric acid, mIikIi 
has been quite well studied the gistnc juiee m man contains pepsin mucin, in 
orcanic salt's histamine rcnnin traces of Upase, and the so called intrinsic factor 
in the prevention of pernicious anemn **“ PoU And and Bloomfield*®'’ found that 
there was no correlation between pepsin output and acidit} and tliouglit their 
seeretorN iiiechanisms iiidejicudent Vauzant and her cowoihers (193^) 
studied the pastric aeiditj from 3 746 cases and found that there was a tremen 
dous variation m the normal aiiditj althongh it tends to decrease with ifjt Be 
cause of this and other worl Alvarez (1943)* reeenth concluded that f.astiic 
anahsis has little value as a diagnostic procedurt except in connection with the 
anemias ‘similir observations were made previouslv bv Bloomfield and Kecfcr 
(1926) *' The analvsis of gastric contents with the use of various test meals 
(hwald alcohol etc) is somewhat eoloml \)> the dilution buffering and com 
bining power of the tvst meal substance Such an objection is not valid with 
regard to histamine as a stimulus and so it mav be considered the most reliable 
indicator of '.astric secretion \leohol is thow 5 .ht to stimulate cliicflv the scere 
tion of hv dro'-hloric acid ” while pilocarpine and other cholinergic drugs activ ate 
the production of gastric mucus and enzvmes Babbin (193S)’* believed that 
stimulation of the vagi results in a liUration of histamine m the gastric tnucosti 
and the luxtamine activates the parietal cclK \ hvpoglvcemic state results m 
the secretion of a juice oC liieh aeulitv and peptic tonlent and Babkin ftlt that 
the routine use of the insulin liv|>Oelvceniic test as outlined bv Hollander 
(1946)*” fur use in testing the (ompicteness of a ragiis leseetion would be a 
more accurate mcasurvmcnt of the gastric secreton eapacitv 

Pepsin Is activated bv hvdroclilorie acnl and is inhibited bv products of 
Its own diBostioii Ilowwcr, mucus inhibits peptic digestion possiblv due to 
the adsorption of perc-tn Piom the standpoint of this work the minimal digps 
live activities ot rcnnin and hpast are unimportant 

In sumtnitiou to quote Babkin the lAcretorv work of the gvstnc „lands 
thcrefon is not rcgulited os a whole but the final pioduct of this actnitv 
namclv the ^astne sicretimi is dependent espcciallv as regards its composition, 
on the participation of vanoiis mechanisms nervous or humoral that stimulate 
(or inhibit) diffircnt parts of earh gland 

ffisfammc niid Oostne Verefion — M this point since the use of histamine 
in testing gastric secretorv fnmlion is so widespread and since it is used ex 
pcnmentalU in the protliietwn of peptie nicer it mav be well to disonss bricllv 
the rolatioiislup of bistimme to gastric secretion V thorouji review of the 
phvMoIogic effects of histamine was eontiahuted bv Best and Mellenrj” m 
1931 Histamine in considerable quantities has bien obtained from canine ga« 
trie mucosa’” and from htimm castm niiKosa In both species a secret 
acogue was fowiwl not onlv m tbi pvlonc region Inil m the fundic mucosa 
which was inactivatid bv histaniinase Tlu jmssibilitv that histamine mav bo 
identical wiih gastrin has Uen suggested bv “^arks ami his eo workers 
(1932)*” hut Ins not hocn provwl 

Parenteral ndmiiustnlion of histamine results m a hijih acid astne 

seemion 1 ,m .ml Ins (o worken. (10211 and PoUand (19321 ’ Mound that 
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in human subjects histamine increased the ntc of secretion and the amount o! 
both aeid and pepsin in the srastnc jmee Howc\ei Gilman and Cowgill 
(1930),*” studying the secretion from Pa\lo\ and Heidenham pouches m dogs 
after the administration of histamine called attention to the tact that there 
■was a progressive decreise in the pepsin contcntiation in the pouch juice from 
the Jeiel obtained shortli after the administration of histamine This was 
thought due to a “washing out ’ of the glands In the iiewlj secreted acid the 
original high level of pepsin being a reflection of the state of scereton actn itj 
of the chief cells before the histamine was admimstered This work has been 
confirmed in dogs hv \iiieliei^ and BabI in (igsx),*’ anil in roan bv Tobi 
(1937) Histamine is thought to act directly on the parietal cells, haMn„ a 
selective affinity for these cells the secretorv response to histamine is not af 
feefed bj vag,otomj or atropine*® Some evidence has been presented bj Aliev 
(1933)' that histamine actually inhibits the action oi the vagi on the peptic 
cells thus diminishing the secretion of pepsin Histamine when prepared in a 
beeswax mineral oil mixture as done bv Code and ^ areo (1940) " and admm 
ivfered to experimental animals in doses vaixrng from 25 to 60 ms dsih inJJ 
cause a marked increase in tie volume and acid of gastric secretion within fifteen 
minutCB after administration This iiicieasod secretion was found bv Code and 
Varco to persist for twentv four to foitv hours although the maximum level 
was reached four hours after admmistiation following which there was a con/ 
siderable decline V 

Motor Phi/uoloff!/ of tht Slomoch 

The motor phjsiologv of the stomach is of course iiicxtrieablj bound up 
with the mechanism of gastric secretion (but for the sikc of elaritv will be 
Idisciisscd scparateh ^ Quiglev (1942)*'* has reviewed the subject rather thor 
oughlv The motor functions of the stomach m relation to food are (1) to 
store food (2) to break tp the food raecIianicalJv (3) to miv it inth gastric 
juice and (4) to move it forward It has ilready been shown that appetite is 
a cerebral phenomenon Appetite is associated not only with the cejihalic phase 
of „astric secretion hut with hiinget contractions mediated through the vui 
which occur as waves of peristnlMs listing about tliirtj minutes jnssin, slowh 
from cardia to duodenum and followed bv a relaxifion period lastin' about 
thirtv minutes These lontractions nrc inhibited bv the ingestion of food or bv 
vagotomv but are augnicnfci? bv sphnehnifotomv 

■\Mien food enters the stomach the intrigastiic pressure falG with relsxa 
tion The food J» held chieflv m tbi fiindus vvlicrc it undergoes little mixin.. 
but is „nduallj reduced to a semiliiiuid state Fats are melted proteins are at 
tacked bv jiepsm and Indroeliloiic acid and itirthcs partialh digested bv 
ptvalin Periodically portions art broken off and pass to the pvloiic antrum 
where thev are broken up bj powerful penstaltie waves which require thirty 
seconds to reach the pvlonis from theineisnn Flunk usiraJJy leave the stomach 
one to four minutes after iiigvstion ^\ltll other foods the rate of cmptving 
deiKiids on fh< charailcr and amount of the lood the setivitv of the pvlonc 
splimfter antral tonus etc Fitfv mtals (Ibrougb the medium of entcro.as 
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(rone) inhibit motiliti nili -iNviution -md «<ivi,rn n mtKlv tiiiuer tmii (sit 
to sc\in hmirs) for tlnn meals poor in fat which require tour to hit. 

hours'** Otlur suVtuuCs, uuli Rs ixclsmm imowits o? susar, Uiurochlone 
doul Slid vcrioius mu il'O rinse inhibition of gistiic peristikis ( ertain emo 
tional Stitts such as iiorij inai ftlsu iiihihit gastne aaiMt> 

'—Pilonc aclnhsn nsnltin^ m interference with emptjiiig of the stomach 
iml rcgin^itation of duoihnil tontents is thought to produce stagnation and 
hipernuhti^’’ iiul is of consHlerihlc importincc in the pithogcticsis iiul patlio 
lo^ic phjsiolo^i of peptic ulcer Intciest thcieforc hishnii ctnlertd on the 
mrtlianisms b\ uhteb tlie pilonc sphincter 1 % lontrolled Foiti icais l^i» 
f inmm (1907)” dahonted the theon that the pilorns was controlled h\ acid 
poncentritioii — that is tint a high icid roiicentritton in the pilonc aiitrnru 
would nnst opming of the splnnclir ind 1 high acid cnnctntration in the 
dnodtinim would ciiiso the sphmrlcr to tlose This tlioori whith uas furtbri’ 
dtieloptd 111 (lie work of tpperli and '^bai and Crrshou Cohen 

(19H) *■" wns in attrictnc one to esphm the eiadiial eniptiin« of the stomach 
in a nornnl iiulnuhnl hut as Himt (192'>)” pointed out did not c^plim uhv 
the pilonis IS able to fiinctioti m patients with ichiha gastnea or uhi pi loro 
spisin wcurs in issointioti with tasinc hipcriciditi Iliirst felt that the btper 
nciditi Ills the result of the fiiluK of the pilonis to open rather than the citise 
^ [This suhjiet mil bi diiclojicsl more fnIK m the di-cussion of thr rchtionship 
of ind peptic di,.cstton to nicer formilion 

I. It IS known'* tint iigil sinnnhtion causrs contradiun of the pi lotus Mink 
snnpitlietic stimulitioii cius s I'd iMtion Thomas and others (1934 193 j)* * ** 
found that icul in the u^ion of tin pi lotus Ind little effect on the slito of l)ie 
sp}inu1i.r Hid tiint tlir (onirulion of the sphincter wis reallj a termination of 
antral pcristiKu wnus Thomis tbouJit tbit «a<tnc tmptiing 111 s reguhted 
in pirt hi 1 rtflix jiihiliitum ol intnl peristalsis due to duodenal sumitlauon 
^^ef^^n (lOCn)”* kit that tin proihiitsof |>iotcin di estion caused inhibition of 
the splufictpi while imducstcd protein stimulated contraction A\erle and 
others (1941 r ’ studied [ircssiire ^riduiits beuioen the antrum Hid duodcniiin 
diimig digestion |)^ meins ol iplrilumtnal Iwllooiis and londiuled like Thomis 
thit lontraction of (he pilorir sphincter rc*piesented the tirmimtion of in 
intnl pinstiltic iiiie 
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It cm sifeU l«e stJtpcl mthoiit feir of tontradiction that llic rinse of 
sristixHluodcinl ulc.r is uuknomi Thr subject is one which has attracted 
^rtit interest 01 the pirt of dwKiins phssiolwnsts and expenmentalists and 
the coiista»!l» inrmsitig lolume of Iitcntnre on the etiologi of peptic ulcer 
attests to the fipt tint no one tIuot\ his been MlidiUd to the cxchisinn of oth 
ers \ lir^e pirt of this JiPnltire has hem miewcd in admirable fashion l,i 
Mcfann (l't>n, 

lertiin farts an known ronrtmm„ ihr inndenre of peptic uWr winch hue 
neiir bcui adcpnlrh espliimd Som. of these an the increased swsveptibiliU 
of tiu mile »•’ the fart f h it m « rfam families there sei ms to lie a predisposition 
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It \vaia iikci the fnct that peptic ulcer is c\trcme!> rire m conjunction with 
either dmhetes or prcginnci, the idei tliat certain constitutional t\-T>es ha\e a 
predisposition lounrd ijlceratjon,*'* and the fact that iilcur is extreimfj rare 
as a spontaneous occurrence in louti animal forms although so common in 
mnn 


^evclthcless, as a result of *i great lawetj of dmical and c'cpcnmeutiJ n 
search a (onsider-ible rmnilicr of faetoK ire thought to plsv a grciter or lesser 
part in (he pathogenesis of pejitie ulcer, some of tlu, more importont factors will 
1)0 l)^efl^ considered The firfor nhmh has ichmcil the gre itcM promitic/ict 
cspecialh with regard to ulcei thcrapj, is the chemical or acid peptic factor 

The ^cid Peptic Fnetor 

Peptic ulcer occurs onh m those pnrts of tlu gistroinlestinnl tract which 
aic bathed bi acid ^astru- jihm*®** In addifwn to the stomach and duodenum 
it ma\ occur in oi adjacent to areas of hetcrofopic gastric nuicosi which is 
sometimes found m the lower esophagus or m a Meckil s dncrticiilum ” *' or 
it jiia> occur in lower intestinal st^enJs >f iJim arc brought info confael with 
the acid tastric jmet ^\s Jliicrs (lJ>3d)‘'' stated, ^therI tissues other thin 
those iiifunlli accustomed to the chimual niwl mechtnical action of gastric 
juice arc exposed to tlie ag_ressioii of and chime the potentnlitr for iiJcera 
tion promptly deselops ’ 

7Ae Ditlfsiiie Potter of (la^tnc Juice — W hen the known propertj of pepsin 
and hTclrocliloric acid to digest lirmg tissue is considered, it is reolls surprising 
th''t ppptic ulcer is not a uimersnl occurrcuec John Ilnnfer felt that the ‘ In 
iiig principle” presented dvestion lij pasfru jukc hut this was reinted bs 
tlie classic experiment of Claude Bernard who ^mmel^ed the hg of a lisiiie 
frog m the gastric fistula of a do^ and obtained digestion of the hg It is m 
tenstiiig to note that carh m Jiis cancer Diagsfodt (1517)’” came to the con 
elusion tint the digestive action of gastric jmee wis not important in utrer 
genesis Bernard s experiment has since been confirmed 1» Orsjitcdt and 
laiighan ( 1524)’” )»th in iiln) and in iMO In addition in dogs these work 
ers implanted xanous organs (spleen I i<lne> segments of bowel) with Iilood 
snpph intact into the anterior wall of the s(onn<h and found that not onh 
were the oigensnof digested bill in some cases tlie implanted or,.aii was eourid 
01 er In i laser of regenerated tall columnar gastric epithclmiu Tla rcmaik 
able regenerafive capacitx of <Iie gastrn. mucosa has iKen demonstrated Jn 
Ferguson (19dS) who found that large artificiaih produced dsfeets would 
heal It I IS iceeutU been dcmonstritetl” that a hijuisccntion oF acid gastric 
juiec induced hs repeated injections of histamine in bn smx will sprioiid' in 
tcifcre with this process of rejiair Katzenstein (191d) " found tint of larious 
oigans implanted into the stomach onh the mucosa of the vtomneh and diiode 
mini wtre iisisfanf to the digestiie action of „astrie jiiiri. irowciLr organs 
uiiplanttd in the diindenniii in a more alltaliiic medium arc not digested’ ' 
rriee and lee tlW *’ impJanfetl a great laricti of organs more 

dcpid-v into the lumen of the stomach tlian Pn„sfcdt and ^ aiighan and found 
tint all of these organs were digesteil but once tlicx w.ic .oiiiod oicr hj le 
f,eneraled gastric mmoso no further digestion occnrnd This .b.cstiie j,roe,>ss 
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wisncdlet Itul lix ]'» l^ccu ti«« prodiiml b% ht»t'imine m beeswax to such an 
extent thit the ^aslru tiUKiisa itself xMs digested 

U the stumuh of ui ixjHnnuiitnl xiiimal is isolated, with Wood stipplj and 
la-il inuerntion intact nid the exit of the juat secreted is pretented for a 
time nragste'U hxs -dvoisn that the. jastrie tnucosa itself will be di 

_estcil with tin formation of ehromc perforilm? ulcers Similar results haio 
been obfuned b> btein, (irossraan, xnd Iv\ Ileulenhaui 


(denenated) pouches 

The hole of the I'l/lonce — Pli\sioloe.isls agree that a true h>pcracidvt\ lU 
the sense of secretion of hj drocldonc acid at increased concentration docs not 
occur, but that an apparent h)peraeidil) max be the result of a hjTierscctetioti 
of juice of normal aciditj or a normal rate of secretion with interference with 
eniptjing o! the atoniaoU and interference with regurgitation of alkaline duoelt 
ml contents ’* It is natural, therefore that a great deal of interest should cen 
ter on the role of the pi lonis m gaslrodiiodenaV ulcer Hnghson (1927)*” noted 
that ulcers produced hi cxcisin^ se,.ments of mucosa remained active twice as 
long m animals with nonnal pxlorie function as m lhp«c in which the pjlorus 
had Imjch dtfunmomhre I bv Mdioning the tircular muscle Acute ulcers 
produced b\ the submucosal injection ot 5 per tent silter mtrati as reported 
bs Friedman and Hamburger (1914) '*• became chronic only in those atiunals in 
which partial iwloric obstruction had been produced Id these onimals there 
was an mere iso in tin. aculiti of the gastric contents Elman and Eckert 
(1933)”* partialU closed the p\ loins in dogs with a ligature one dog dexcloped 
a perforated duodenal ulcer the itinainder showing a marked duodenitis The 
ibsturbaiiee in the iiortnil acid alkali rcUlionship pioduced bj partial pilorn 
Stenosis contmed he wrapping a collar of jejunal muscle with intact nerxe 
•mpplj around the pslonis wjs iciK>rlcd In Morton (19341*’* * to cause a 
duocKiiitis simil ir to tli it sicn cliiiicalh associated xMth duodenal ulcer in each 
animal stndicd In acute ixpenmcnts Sha\ s group (1945)‘« prmluccd ulcers 
m tin. rumini of rats In the simple expedient of ligating the p\ lonis These 
ulcers which octuned sceintecn to nineteen hours after operation were at 
tnbutrd to the prosduc of a large amount of unbuffered gastric juice It lias 
been shown'” that in psticnts with aetixe peptic ulcer the neutralization of 
an ncul test nual is slower than normal Ilistolo.ic exideme that the pxlonis 
plaxs an important lolo in ulcer production w is presented bx Truesdalc 
(l'Jl>)** who found that nscclctl speeiraeiis from patients with actixe ulcer 
showed a bxpxrtrophx of tbc pxloric mnsculatiire 


llvpcraodtK/’ on, I 1 epUc ^fccr— It ls common!' thought tint a luWi ' 
acid secretion is the usual accomjianiment of liemcn gastne or duodenal ulcer 
In some 2 ViO cns, s of 1.. n.g,, ulcer Palmer (1942)” faded to find a single one 
that had true anacnbtx to bislamme Studies of the gasfnc ac.dit' m large 
sene., of cases su.h as those of Fncdenwald (1912) Fmeia and Monroe 
(lu-jO) «> Uomtt and Welker (102',)*“ and Palmer (1942) haxe shown 
that a patient with benign ulcer max haxe almost anj degree of aciditx but will 
alwaxs secrete some ae'd Palmer (1947)*** fovmd that normal or subnormal 
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a(ul was moie tliL rule thin the ivcirtitm iii of ga<,trfr uker alliiou,h 
piticnts \\ith diKxlpiul uleei usmlK Ind i luji and concpiitniion ^ aurant 
and CO workers (1036>«» noted that not otih the aculitv hut the pppsin conoon 
tration of gastric seeietion was higher in most esses of duodenal ulcer than in 
those cases with niter 

■Willie most suiters feel that an nicer may icsult from a Inpcisecretion of 
arid juice, there Js a ceitain amount of fcpcrimental euclencc to suggest that 
such a In^peraciditj ' is a result, rather than a cause of the ulcer Dragstedt 
and \an;r}ian (1924)’* produced chtonie uiccis In injecting siher nitrate k 
neatli the mucosa of dugs stomaihs, and noted that aculitj rose after 

development of the ulcers A similar occurunco has !«?«: ob cruel bi Cbenej 
(1938)*’ after the pioduction of gastric nicer? m chicks h\ fieding a deficient 
diet Such observations mij be e\pliineii on a Imis of pvlorospasm seconilin 
to ulcer Harper (1032 1935)’“’ *** connected closed gastric pouches of doas 
to the bodj surtaei, bv inttioiosmg loops of amiU bowel with blood supplj in 
tiet, irranged in an antipcristallic Isshion Ulcers mans of which peiforafed 
deselopcd in these loops ot bowel, since the tienst-iKis of the bowel prevented 
egress of the gastric secretion, and on studving thv acid content of the pouches 
It was found tint as the ulcers developed the aciditv rose, bnt not btfou How 
ever in those pieparations m which a pvlnnc pouch was ntilircd, and in which 
no acid secretion ocemred no ulcers developed 

Tills problem has been attaclcd in a dilteicnt fashion, bv studvmg the re 
action of the ilnoden d contents The icaetion ol the isolated duodenum in the 
dog is quite constant,’ ’ with an all olinitv of pH 7 10 to 8 15 However Jlann 
and Bollman (1935),’ cUaruteiumg the duoflenum os the ' chemical battle 
ground of the oastrointestitiil tract' have observed that the ructions of the 
mtact duodenum in continuitv with the rest of the gastromtestinal tract ma> 
flnetuate remark abh When highh acid values were found in the stomaih of 

dogs eciuippid with 'Mann fistulas the duodeiul content was aKo found to be 
acid aithou.h normallv it was jnsf on (he alk ihm side of usutnlifv ?te»CBS 
{1935)“” demonstrated the capaiits of the diwleiium. to neutrahzv Inifter and 
dilute acid solutiojcs perfused fhrough d Thomas mil his couoikers (1940, 
1942) “ ‘ cannulatiiig various portions of the gastrointestinal tiact iii dogs 
found that at the height ol the acid secietoij enne in the dig( stive process the 
pH of the duodenal contents vv is rirelv less than 3 0 and usiialh nearer 4 0 

i comparison nude btiwcin the dnmlenal contents of lelatneh normal 
jiatients and of patients with peptic nicer bv Morton (1929) ’ ’ using two tubes 
the position ot which was checked bv x raj cwmmatiou showed tliat there was 
110 free hvdrochlonc acid m the duodenal contents m the ulcer free patients 
but free hvdrochlonc acid was found in the duodenal contents of those with 
peptic ulcer This u-’s atlubuted to a disturbance m pvhinc fuiietion inter 
ferin" with neutralization Corrcsiumding studies and comparisons were luaik 
In Berk Rehfuss and Thomas (ItMi) ” « Uthough free acid was nsimlJj 
absent in the duodenal coutcnls thev felt its presence was not abnormal Thej 
observed that in the normal subject the dnod«iaJ bulb endovred uith a ea 
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pacih toihlute InifTtr niul neutralize !n>^tic eln me that finicrallj cvcceiK the 
I,h^ ^lolopic needs th, n' ir ve pTI i in mg between 0 ond 5 6, hut m jnt lents 
with duodeml iilcir this neutnlizin„ alnlit\ is impiired sllliousli not wholl> 
lost This pirticiilar subject Ins recenth luen rtiitwed b\ Comfort {194o),*^ 
who concUidcd tint the reiction of tlu dnodenil contents m the fistin, noimiil 
indnulual is prolnhK olkilme altlioiuh it becomes more acid each time the 
stotmeh empties hut the reaction of the duodenal contents m patients with duo 
deiial ulecr is more and both fastm^ and donng diaestise secretion 

i,j-prrimrii<(i? VIerr i’roduffion bj, Distutbance of ^Icid hdaiinn 

ship — 

4dr»iiHis/rfi/io»i of mid In 1S93 'Matthes ’ resected segments of small 
bowel with tlie blood supph inamlan ed closed one end, and bringing the open 
end out on the alidoiniual wall wav able consblentU to produce necrosis and 
perforation In inuatioii with i mi\tnre of pepsin and hidrochlonc atid lie 
studied the rcsiMaiiee of \aru>us tissues to digestion bs castnc juico and found 
that the ,.as 1 rie inuen>a w is most resist int of all but liib conclusion as 'et not 
msalidati.d was that li\dio<hlcnic acid in snflticnt eoneentration over a lon« 
cnou.li period of time could (»rtMbue iictrosis ot am tJvsue and after nei rosis 
occurred eiizsmitu duistioii of the tissue could proceed Ucciiith Kolouch 
(194))* has cmploMd i smiilir in«tlio<l in sliul'inc the ducstnc iffcct of 
the constituents of ,.astne jmoe on caiioiiv segments of howcl Oallaslior 
(l‘'2v)‘ “ pioiliHcd ^astnlis diioi’ciiilis and acute ulcers in dogs to which lie 
administend dilnti lU 1 Ihroiiji a tube twice daih l>ut aras unable to produce 
chrome iiUcrs Iloweier iftcr alMnit four weeks of instilling 04 per cent IICl 
through n gistnc fistula for culit hours each da' Mann and Bollman (1032)*” 
wcic able to jirodiuo clironic ulcers on the lesser curaature of the stomacli 
I riciknwnhl Feldman and Morrison (1^33)* mjectetl rarious snhstanecs into 
tla musoulans of tin do,, s slomaeli tln\ found that aacak solutions of hadro 
chloric aeid had no iffeot but strong! r solutions produced definite ukoration 
\rutc shallow ulcers ol the stomuh and duodenum were piodueed ba Oelisnci 
( i_c and llosoi (1914 I'l'lG)’ ’ In feeding do,s 1 per cent IITl In none 
of these cs(Hrimcn 1 s win the ulcers pioiliicid analogous to the tapieal peptic 
iihrrs of man iiltlnni^h tlie t\)>rrimints did iknionvtrale the lorrosuo action of 
hadrochlorip ind The imiwrtamc of pepsin in conjunction yith ha clrochloric 
aeiil has been xtnvwd ba Maliner and iiwlwer (193T> ** and In ‘^'cliiffrin and 
M arren (1042' ‘who perfused tlie stnmaeh and aarioiis segments of bowel aailh 
and with or without pepsin \ Iter prodiictnn was at a nuximum when pipsin 
was added to the Milution Tlie optimum pll tor acid peptic digestion was found 
to be 1 1 to 1 . The rccuit studies of Fo_elmann s (1949)’ • groii]) indicate 
that the ni ichwis iiiompinam. intrn^astrK iwrfusion of jeid pipsm mistims is 
important in ilii> ikeelopmciit of ulceration 

7>nmfioH of diwlfmd ,,,nt,nts In 1009 Riikel’ removed the dwmbnum 
m two do.s tratis]i'aiitin_ the common bik ind piiKi>*itic dmfs onto tlic ad 
domnni wall and pirforimn,. i ^astrojejiimMom' (Inc dog siiraned onl\ 10 
daas but th. otherdo. suranin^ 41 _ wi cks dcailopu! two 1 ir.e and two small 
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ufcers in tlie iieighhothoocl of the anastomosis and, m addition, a large per 
forated nicer m t!ie jejunum 8 em dista! to the anastomosis Bieke! felt that 
this was eommcmg demonstration of the imjiortance of pancreatic, duodenal, 
and biliarj secretions m the i>re\ention of digestion of the intestine bj acid 
ebjnie Further proof ms added bj Baggio (1D24) * who performed Eoux 
en "i gastrojejunostomies on dogs either in conjunction uitli pjlonc exclusion 
or resection of the p\loric iwrtion of the stomach so that the all aline duodenal 
secretions entered the jejunum at a lonsiderahle distance from the gastrojejiinal 
anastomosis A substantia! nnmher of dogs suninng these procedures deui 
oped jejunal ulcers distal to the gastrojejiinal imslomosK Jejunal ulcers, had 
preTioush been pioduccd bx Exalto {1911} as a icsnlt of Roux en ^ gsstro 
jejunostomies in conjunction with feeding Indrochlonc acid Vnothor type of 
procedure in which a pjlonc exclusion xvas done the duodenum sexered at its 
distal end, the stomach anastomosed to the proximal jejunum and the terminal 
end of the duodenum anastomosed to the cecum, was also done lu Txalto Eacli 
of three dogs developed a jejunal ulcer Denk (1921)’™ «as able to demonstrate 
two jejunal ulcers in a dog m whieh the pylorus had been lesected the jejunum 
divided 25 cm from the pj lotus, the alwral end being emplov eel to mal e a gas 
trojejunostomj , and the oral end anastomosed to the temiml ileum «o as to 
direct the duodenal contents to the terminal ileum Thu procedure uas sup 
plemcnted bj feeding the dog dilute hjdioehlonc acid 



The second expenmciital procedure of Exalto uas t.luht!j modified tuehe 
vetrs later bv Mann and tVilbamson (192J) » » uho sectioned the duodenum 
lust below the pvlorus, did an end to end gastrojtjunoslomv and anastomosed 
the distal end of the duodenum to the iLimmal ileum Such an operation which 
has come to be called the Mann ^ lUiomson protedure in this countiw will pro 
d„„ jejuMl »lceis in SO » WO )«r rent M animnl. (r,„- 3) 
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This \\orlv has been confimedabHiid'UJtlj bj the work, of Morton (11)27), 
^^eJS!.andGur^laran (1923),”* M ciss. and Hobster (1931),®” Owings and Smith 
(1932),®” Omdorff. Faule^. and J\y (1936) and mans others These ulcers 
developed ten dajs to three months after the operat»e procedure,®® ®®® usuall\ 
occurred just distil to the site of gastrojejunal anastomosis weic of the thronic 
\ariet\, and were thought to he inalo_ous to the peptic ulcers of luiman heiiu.s 
ineien respect except is to loeition Ivj (1940)*” felt that thej were entirtl' 
inilogous to the postopentive jejunal ukir o»-i!irrm_ in hiimin bcini.s aftei 
r. isfroenterostomi or gistnc resection 

In in\ eisL such a proccdiin, has prove^l to be of niestimablL nlue in tin 
experimental stud\ of the pathogenesis and therapv of peptic ulcer Owiivs 
and Smith (1932)*” showed that if when ulcers deitlopod in Mann \\ illiamson 
docs the enleroi nterostoiiu was iak<n down and the distal end of the duodenum 
ingstonioscd to tlic stomich some of the i leers would heil as a result of the rt 
turn of the alkaline duodeml secretions \n mercascd aeuliti of gistric con 
tents following tin M inn M illnmson precedure has been shown h% Milhclmj 
and Fiue-in (193S) ** who noted that the atulin continued to rise ifter a test 
meal ind the usual atiiu|>t termiml decreise in acidits foiled to nicur \ 
marked incrcisi m the inlestiinl phis<. of pastnc secretion and m tlie contniu 
oils secretion after the Minn \\ illiimson operation was recorded In Im s group 
(1930 •** who tlumght the ulceration wis due to the deUtenoiis iction of such 
an unliuffired seention on the cspecialU susceptible jejunal mucosa Heeenth 
thei haie shown*' that the lowering of acid secretion b\ the idministntion 
of entirogistronc puvemed uher formition in a sizable proportion of i senes 
of Mann V illiamson dogs In the hands of Saltzstein and las co workers 
(1947) howeier enterogistronc prcitnted ulcer dtielopment m onlj 20 per 
cent of their Minn Witlnmson dogs 

A irious other experimental jiroceilwres hi\e nproduced situations which, 
in effect arc iinlo,.ous to i Metlel s diverticu'um in which secreting gastric 
imieosi is found adjicent to susceptibk lutestiml mucosi at i considerable dis 
tmee from the nlkilinc soeietions of the duodenum Thus "W mkelbiucr and 
Snrhngtr (192'')”' i)roduce<l jejunal oleers m dogs b\ perfomiiiig i j)\lon< 
exclusion opinlion aceompintcil bs eistrojejuiiostomx and an enttro entcios 
tom\ at 1 eonsuknlik distimi from the gastrojejunnstomx "Mittliews md 
nngstidt (1932)"* inislomo ed Piiloi gastnc |to<icLi.s to the terminal ikuni 
and produced ulcers in ilie ih iim just distal to the inastomnsis Tht inastomosis 
of or Ilcuhnhain pouches to the jejunum was shown lu Ochsner Ga,.e 

and Honoi (193^ to nsuU in jejunal ulcer formation these ulcers 

were prexented in a hi„1i p< reenlage of dogs h\ directing the gill bladder bile 
to the vistnc pouch 

NnmcTOUs attempts InM lxs.n made to determine ixperimentilh the roll 
ti\c importance m the proteetue process of dilution nputnlization and buffer 
ing of the bile pincreitn juice ind sucins cntericus 

‘ Tin kale of the Nuuws ^ntentns in Ncutnlizition < <ini]>intn< l\ 
liltK work Ins Iks n done in cxaluiling ihi importance of the duodeml sccretmu 
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ulcers in the iieighhorliood of the anastonio<;is and, in addition a Uite pei 
{orated nicer in the jejunum 8 em dretal to the ainstomosis Biekel felt lint 
this was conciiicing demonstration of the importance of pancieatic duodenal 
and biliary secretions in the preiention of digestion of the intestine hj acid 
chjme Further proof ms added bj Baggio (1924) ” who perfoimed boux 
cn \ gastrojejunostomies on dogs either m conjunction with pjloric exclusifm 
or resection of the pilorie poition of the stomach so th it Dio alkaline duodenal 
secretions entered the jejunum at a tonsidenhle distance from tlic j,astroiiiunal 
anastomosis A suhstmtnl mimhci of dogs suisniiu these pioccdurcs de\cl 
oped jejunal idccis distal to the gHtrojejunsI aitastomosis JejumI ulecrs hid 
preMoiislj lieen produced b\ Bxalto (1911),'* is a result of Koiix en 1 gastro- 
jejunostomies in conjunction with feeding hxdroehlonc acid \nothcr tjpc of 
procedure in which a pxionc exclusion was done, the duodenum sexcreJ at its 
distal end, the stomach msslomosed to the proxinnl jejunum and the terminal 
end of the duodenum anastomosed to the eecum was also done b\ 1 \alto P ach 
of three dogs deicloped a jejunal nicer Denk (1921)“” was able to dimonstntc 
two jejunal ulcers in a dog in which the pvlorus had been useefed, the jejunum 
dnided 23 cm from the pjJorus the aboral end being emploscd to iinhc a gns 
trojejunostomx and the oral end anastomos-»«l to the terminal iluim so as to 
direct the duodenal eontents to the terminal ileum Tins procedure w is sup 
plemented In feeding (he dog dilute hsdroehJonc acid 



The second experimental procednre of bxslto 
. 1 . sf r.»i nnd tt iTliamson (1923) ’ * si 


was sIightK inodificd t«cl»c 
ho sectioned the diioiKnum 


has come to be called the 5iaua *« * - * , o\ 

dxice jejunal ulcera m 90 to 100 per eent of animals (Fig 3) 
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01 .stnietiNc jnuulia proamitl In luiUoii wiaiMsion ol ihc com.non And 
•vs Kpovtcvl In l^oUunu vn.l Minn (19‘?2).» kmiHkI m the aevclopmcnt «f 
acute sub icut. , or chronic nUers of the diicKlcnum or blomich iii 64 of 8. clo-,s 
It IS inteicstnu to note tlnU the cUviIopment of nlcetation could not lie pre 
vented b' the ord admimstntion of j,ill blidclor bile twice chilj I'J 'Ichrajter, 
and Morgan (ia‘l2)>^‘ noted «astnc or duodeml ulcers m 5 of 7 clo^^ with 
chronic uterus and hcintitis resuUin„ from plastic procedures, on the common 
duct Duodeml uleers were demonsUited b\ Blanch (lOSil” in clo^s with 
external hilnrs hstulas \>ut when ■moK elo^s were fed hick the collected hilc, 
thee did not develop iileei-s Blintl s senes ot doas vris finite smill detrictmg 
somewhat from the sunifieanec of this work 

Lsing a fistula of the Minn lvp«- McBolKrts (1935)**" stiulied the reaction 
of the duodeml content before and after the- exclusion of bile from the duode 
luim bv means of a biharv fistula lie found no significant alteration in tbc pH 
after bde was prevented from enlctm^ the mlestme Eecentlv bv exposing the 
intestinal loops of doss to vinous acid pepsin miitures both with ind without 
the addition of bile salts Driver ind Carmichael (1945^”* found that the diges 
tivc action of the pepsin on the intestinal mneosa was markcdlj inhibited bj the 
presence of bile salts it i pH of 1 25 

i^Thc Role of the I’vnereatic dime m Newtrahiatiou Olch (1328) • ns 
1 result of his Studies on regurgitation of duodenal contents m dogs ciine to the 
conclusion that the most imimrtant factor m the reduction of gastric leulitv was 
the panereitic juiee The panereitic ducts of does were ligated bj \esko 
(1928)** with niilv a slij*ht resulting inei'ise in the gastric aciditv ^esko 
inide no mention of ulcer formation but no protocols of individual dogs were 
iiichided 111 liH report 1 linan and McCanahan (1927 1928)"** "** ligated the 
minor panereitic duet cslihlisheel i pinercitie fistuU Tia the major panereitic 
chief performed i eIiolecvsli.stomv ind h\ means of a senes of tubes and 
clamps established a svstem whercbv u will thev could either cause the exit of 
the entire extcninl pancreatic secretion or cause the return of that secretion, to 
the duodenum \i i the gill blulder ami common duct Dogs m which the pan 
creitic pucc was wuhdriwn eleveloped iijns of castnc imtabihtv vomiting 
and asthenia and the gistric contents were found to contain a higher free and 
totil aciditv than normal hut when pancreatic ecretion was tlicn allowed to 
enter the duodenum these dogs <ame to life and the acid values declined 
to normal Umin and llirtminn (1931)'” •* showed that lE these* dogs were 
dipnvcd of their cxterml pincrcitie sceretioti for two weeks or longer even 
thou.h thev were kept in hljtivelv good condition b> the adnimistration of 
uilnveiions fiends tl»c do»s developed duodenal niters just distal to the pvloms 
However Berg and /ucker {1932 1934)»« • retorticel that of fourteen dogs 
maintained wuli a jnnercatic fistuli tor fourteen to fortv davs onlv one elog 
developed (duodenal) ulceration and this dog showed evidence of obstructive 
jaundice Moreover five dogs with ligation of the pancreatic duets showed no 
changes at all in their stomirhs and diiodenum.s Berj. felt the pancreatic jmee 
was epute nnim(.ortant is a factor in protection of the mucosa from ulceration 
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alone, as a ncutrahznig lorce protecting the intestine from the aeid clnme Gm 
(I919)’«‘ attempted a duodenectomj in dogs m three stages \fter complefion 
of the first t\so stages, which consisted of dnisiou of the common duct with 
choices stojejunostonn, and transplantation of the major paneieatic duet to the 
jejumim with ligation of the actessorv pancreatic duet two of his dogs developcil 
perforated jejunal ulcers Another dog failed to siirsuc the third stage (duo 
dcncctoms ) and the onlj snrsning d<« died in 9t(. months with intestinal oh 
striiction fiom adhesions hut no eiidence of ulcer Thu demonstrated that the 
duodenum was not essential for life *>hortU afterward Mann and Kawarauia 
(1922)’** earned out similar procedures on a senes of dogs and other animals 
implanting the common bile and pancreatic ducts info the jijiinum just distal 
to the gastrojcjiiual anastomosis Two of ten dogs dei eloped jtjimal ulcers just 
distal to the suture line 

'^he Hole of Rile in Neutralization The importance of bile as a iieii 
tralizing and proteetnc agent has receised enough stress so that Bogoras 
(1925)’“ was led to ndsoeafe choleejstogastiostoms as a therapeutic measure 
for gastric ulcer he icported that (he fite aeiditi of patients so treated de 
clincd after operation Afore Tceenth Bergb (193S) * recommended the admin 
istration of hilc salts as an, adjurant in (he treatment of peptic ulcer, the a rav 
csidcncc of ulcer he iling notwl m a large proportion of eases with this form of 
tlierapj was ascribed to a stimulation of the fiirthci fion of bile bj tlie bile salts 
Various obsersers’” liase noted that in experimental animals the pf^ 
of the Iner bile is between 7 07 and 855 dcfiiiilch on the alkaline suit. How 
ever, the same ohsersers rc<.oulid an acid pll for ,^811 bhddcr bih Mining from 
518 to 747 Neilson and Meter (1921)** made similar observations m expeii 
mental animals, hut in studies, on a patient with n lulc fistiil i tlicv found the pII 
to be 80, while gall bladder Lile hid a plf varjing from 77 to 86 These oh 
sersations should cast some doubt on the neiitnlinng power of the bile as de 
livercd to the duodenum nevertheless a large amount of woil has ken done to 

Smith 


c ]md u 
Hooper 

and A\ hippie (1916) ” found that dtsiation of the bile from the gastrointestinal 
tract produced bj ligation of the common duet with clichctstostonn rcstihcif 
m intestinal disorders accompanied bs nieleiia m all the do,.s so treated and one 
do" died with a large duodenal ulcer \talatcrdate the same group (193))*'* 
reported duodenal ulcers in 9 of 33 dogs prepared in tins m inner Of 43 dogs 
in which the gall Wadder had bc^n implanted into the I idiicv ptlvis with U„ation 
of the common duet Kapsinow (1926)* • found dnodcnal ulcers in 17, those 
ulcers usualh occurred in the neighborhood of the ampulla of Aatcr Berg 
Johnston and Jobling (1927)” found duodenal or gastric ulcers in 7 of 9 dog^ 
in which bilnrx fistula had been fashioned and (1930) * m 9 of IG dogs with 
oktnictivc jaundice ANoiss and Ilubster (1931)’*’ wcie unable to produce 
Wrs in do"s b\ dcMating the bds to the terminal ilciim but thos, d„gs did 
develop an acute inflammation of tk duodenum and antrum which the authors 

thought to be a “pre ulcer stage 
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' Kehrer (1914)”* to demonstrate three docs with deep chroiiit 

ul^iN ^nd thiei A\ith aeiife trosions out of hfteeii dot.', m winch he hid 
duided the common duct -is well as the pincreafie ducts niia&tomosinjr the ptU 
l)hddcr and major iianereitie duct to the ilcum This <;eemcd to indicate tint 
the duodennl juicc. had htlle piot«,tue 'calue hut the evpermientv of Bauer and 
\ron (lITll^® seemed to imlu ite that the duodenal juice was of prime im 
portaucc UnfortiinatcB tliCbc ixpenments were done onl\ on one dog This 
dog failed to dcidop ulceration after rtscction of the head and bod\ of the 
pancreas or eion after dnision of the common duct and cholccistoileostomi 
at a second stacn. llowcicr following a third stage operation, in which the 
duodenum was ixsected and coiitinnita reestablished h' a gastrojejunostomj , 
the do, died in nineteen class with thies jejunal wkeia, in the neiehbotliood 
of the anastomosis Mann and Williamson (1923)*” produced jtjunal ulcers 
in otili two of ten dojrs m wlueli the diiocUnnm had iKin extirpated with re 
implantation of the panercilu and bik duels in the nticliborhood of the p,astro 
jejunal anastonioss and in ten of tbiMc one dogs m which the lule and pan 
crcatic ducts were transplanted to the terminal ilcum but when all three tipcs 
of sccrition were dciiated to the terminal ileum nearh all the dogs dcTelopcd 
jejunal ulcct 

The suggestion that lute w is the most important of the. three fictors in 
iicutrihzation was achancod bt Owings ond Smith (1932)*'’* oii the basis of 
their experiments ^ Of file dogs in which the common duet w is dnided and 
clmlcejstoentorostomc done cuhteen inches below tho ligiment of Treit? two 
(heeloped duodenal ulcers while tbc'-e woiKcrs wtre unable to demonstrate ul 
cers following section of the pancreatic duets and transplantation of the main 
puicTcatie duct to the jejunum enKhtexn inelws below the h^amcut of Trod? in 
another senes ol dogs Slran.eh cnoiuli when the procedure in this second 
Series of elOpS was supplemented be ligation of the common duet and elioleeesto 
enterostome (close to the site of anastomosis of the panereatic liuet) the dogs 
still failed to eleeclop ulcer this seems to indicate that the suecus cntcricus is 
of some importance after all 

s^rraics (193>)'” was unible eonsisteiith to produce ulcers either he the 
iToeiauan of pancreatic jmee or of bile to the terminal jejunum Init when be 
added to thcs< procedures a modifieel Alann W illiamsori operation M.eti.,nii)g 
the jejunum almie the site of transplant of the pancreatic or eonmoii bile 
eluct he found that ulcers deeelop«.d near tho anastomosis whether it was 
llicorelicalh protected cither be bile or pinereatic juice IToweecr he obsoni’d 
that the ulcirs that occurred in the jejunum protected \n paiicnpic jmee were 
not so lar,. and not so often multiple as those occurring in the jejunum pro 
toctcsl 1>\ l>ilo so ho attrihutiil moix importance to the pancreatic juice 
Xl V ooniparatne Sfmli wds inul. bv Deltakie in who li curiousK 

all Ills prtwedurcs were done in eonjnneiMm with piloru ocelUMOn and anterior 
(sliort l<Kip) enstroj,junos|om\ in opuntiem which it*- If is I nown to fai.ir 
the development of jijnnal ulcer With this proeccluia alone 10 ('>0 p.r cent j 
of 20 do.s developed jejuiul ulcer with devaUioi, of tin paii<uati< jmec m 
Ihetcnmnal ihuin addcil to tins procedure-" (70 per cent) of 10 dojs deveh.iKd 
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N Tills piobUm his hem studinl rallKi thmoii^hh lj% Hoomtr (193T) 
in a s. ries of oNpmments Wm^ i Mnnn tjpc of fistiih to the diioaemjTn he 
tound tint \Uku the paiicuitiL dneta wert nuKi! the total bufter secretioni 
in the diioclenum diminished but thr rcmaimiu bile ind buecus enterieiis Merc 
c ip-ihle of nnint-iiiiin„ the normal naetion of the diiodeml content except jmt 
iftei the entrance of ^istne jmcc ot high ncnliU ‘=ttndMiig dogs with pxii 
orcatie fixiulas, he found the dnodenil content xhjitli more acid, and it is 
significant flint 42 per cent of lliest animik deselopcd peptic ulcer The pm 
creatic secretion uas alwajs all aline m reaction but its buffenng capiciti was 
found to van eonsidenbh nitlnn^ a maMmuni one to three hours aftei the 
ingestion of food, and diminishing as the aciditv of the duodenal content dc 
cicased U Its maximum huffeiing ctpacilv Ice of pinciiatie sccietion was 
capable of ucutraliziii,' an ecinal quantilj ot N/10 bjdrochloric acid It is po 
enhar that the do,s m winch the pancreatic ducts were evuNed ' did not 
develop uher Dragstedt (1943)' * has also oliscrvcd that although ncarlr 100 
per cent of dogs with pancreatic fistulas develop gastric oi dnoilenal iilcei and 
33 per cent ot dogs witfi ligated pancnatic ducts develop ulcer in over 44(1 
do»s in which the pancreas vras removed entirelv gastric or duodenal ulcer was 
found less than a dozen times ” No adec|inte explanation for this phenomenon 
has as jet been advanced and an experimental soJntion would rotitribufe greatlj 
to phvsiologic knowledge Manhoff and Poth (1947)*»* rccentlv found that 
ulcer fonmtion end perforation occurred unusualli rjpidli with the aciminis 
tiotion ot histamine m bcesvrat to dogs that had lieen pancreitcctomized or in 
irhieh tlie pancreatie duets liad been ligated 

All inteiesting elinual observation which to some e\tcut corrohorates tins 
psperimentj] evidence was eited b> Morton and Oraham (1930) ‘ * Thej le 
corded the case of a woman who had had a ehokcvsteetoinv and cholcdochostomj 


After removal of the T tube from the common duct during tiie postoperative 
period she heeame ituile ill vomileil changed blood and died Autopsj showed 
d Iarj,e stone apparentlv missed at operation obstructing the coTnnioD iliict 
and another stone obstructing the pancreatic duct the imincdiate cause of 
death was a large postenor wall duodenal ulcer winch had eroded into the 
pancreas and caused the fatal hcnulomesis There hid l>ccn no evidence of this 
ulcer at the time of operation and it was felt that the ulcer foimatron was a 
result of interference vntii the disthargo of altaline bile and itanonaUe jiiite 
into the duodenum. 


V Attempts to Aisesv the Helafiie Irotective Aalm of Uile Suctus Fii 
tcrieus and Paneicatic Juice The buffer value of bile and pancreatic juice his 
been compared in vitro bv titration with hvdrochlone acid bv Jones (l')31} * * 
No greit difference was found between the two and he foiim] that thev were 
more or less, compensatorv for when the buffer capatuj of one decieasccl that 
f the other increased It should he stated that tones studu d bile obtiined from 
the common duct of an animal that had l*en cbokcvstectomizea it has alreach 
iecB noted tlial hepatic hile i> mudi amc .llalu.c than pall l.IaMn Into 



IIJONT V^CtS IN SUBCER\ 


281 


lii^ associates (l'^32),'’ " oltliouRli roothfied \ty wsmg a iliort duodenal loo\» auis 
tomosed to the nntnim instead of to llic fimdus Bv thus mAing the dnodui il 
contents immediatch n iihhlt for protection of the jijunal mucosa the\ j\irc 
able to iircsent the iksclopmcnt ot jejunal ulcci in nil fourteen of their clo!.s 
The imrortmee of neutralization nt the stoma was also emphasized b\ the work 
of "Ihier and Grossman (1935) *** who felt tint in the ‘^chmilinskj procedure 
and its \nrnnts some of the alkaline duodenal content w lost for effectue neu 
trahzation at the stoma and the piocidurc is therefore less saUmhlc tlnn an 
ordinam Rastrojejunostoms 

^^^n^ens 1 len (1940 1942)*“' *’* ^a\e the ‘schmilinsks procwlurc n clinienl 
trial in three enses of gastrojcjunal nicer One of these patients died with a 
perforated new taiTjnnnl ulcer the second died with a gross hemorrhage from n 
^astric ulcer niul the thml did not show miteh decrease m aciditi of secretion 
and maintained a prolonged emplMnR time The enpenmental evidence nt hand 
indientes that there is no rational basis for the tbmeal u>.< of such an operntion 
llcfr /Vodi'choH liij IltihiHtne — The known property of histamini to 
evoke a lughU neid gastno secretion has stimulated numerous attempts to pro 
duce ulcers expcnmentallv h\ histamine injection Buchner and "Mollov (1927)** 
and BurUe de In Camp (1929)* were able to produce acute but not chronic 
ulcers m the forestomneh of rats b\ rci»eated subcutaneous injections of hista 
•mne In the hands of 0 ^haiunessi (1951) * this method failed with eats 
but heniorrIn,»ie areas and acute ulcers \rcre produced b\ injectin^ histamine 
directh into the muscuhrM of the stomach of these animals Clitoiiic ulcers 
were finallv pnxliiced in the forestomachs of n\s althouah not eonsistenth In 
Ilarde (1932)** In repeated sniKiilaneows administration of htstsmine Hood 
and Howes (1934)'’" found that artificial defexts created in the mucoss of the 
stomachs of cats and dogs lieshd eompleteh m two wctki, but when hivtimine 
was administered pareiitiralh twice dtih to these animals the hesling process 
was consnkrshlj deUved Fxtension of attificialU produced mueosil defects 
with histamine administration was noted bv lIcHlrov (1927) *” OrneJorfF 
Ber„h and Ivv (19'1>)'** attempted to maintain a hvperscerelion m dogs hj 
iiijtcting even two hours either lustimine (protlucing a jijjce rich in acid) 
pilocirpmc (proiUicuig a juice neb in jiepsin) or a ciimbinalion of these drugs 
hut tluv were unable to produce ulcers m these dogs 

It remimed for ^\a1pol^ 5arpo IVle flav and WaiiRcristeen (1940 
Wtlt” to determine a suitable vehicle (beeswax and mineral oil) for 

the histamine su that bv a single injection each dav a hvpersccretion could be 
inamtuniHl over a twemv four hour p< rrod The prolonged action of this acid 
gastric jiuci r.'snltcd consistcntlv in the devilopment ot subacute or chrome 
frequenth perforating ulcers m the stomachs and duodenums of doRs Rumoa 
piks, caW chickens ducks womlchucks cihes nicmkevs rabbits and swine 
I leer production m tin. litter animal is of especial interest since the btomaeh 
the pi_ IS iwon like that of mm than the stomach of anv other mimil 
Ciirioush oiioiiRh idministration of an antihisfamme substance Beimlrvl m 
conjunction with the histamine in lieeswav failed to alter the gislric wcrctorv 
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jcjiinal ulcer, with deviation of bile to the terrainal ileum accompanied bj 
pvloric occlusion and gastro^ejunostomr. JS (90 per cent) of 20 dogs deieJoped 
jejunal ulcer, and in a series of 10 dogs in winch all these procedures were 
done, all of the dogs developed jejunal ulcer Thus, he concluded that bile 
was the most importunf pancreatic juiee less important, and the suceus entencus 
the least important as a means of neutralizing the gastnc acid and preventing 
ulcer formation 

^aehrach Schmidt, and Bcazell ( 1 * 130 )” attached some importance to the 
bile In a senes of 19 dogs with the pancreas separated from the duodenum 
oiilj I dog developed a duodenal nicer Perforated duodenal ulcers developed 
in 2 dogs with biUarj fistulas in which the bile was fed hick through a Ions 
tube passing through the common duct into the bowel and terminating 50 
cm below the ampnlls of 'Vater but 13 other dogs in wJiieli the hiJe wai re 
turned into the duodenum failed to develop ulcei 

Total Ifitragaatric RegnrgtMMn of Allahne Duodenal Contents — With 
such a weight of evidence, albeit somewhat conflicting evidence, that the succuv 
entencus bUe snd pancreatic juice are important in protecting the gastric and 
duodenal mucosa fiom the di^cativc action ot the eastric juice, it vvould seem 
leasonablc to suppose that In cmptving some or all of these seeietions directlv 
into the stomach, the gastric aciditv might be reduced sufflcientlv to abhte the 
ulcer diathesis j Sehimlinskv (191S)*‘* advocated as a mode of surgical thenpj 
for ulcer a procedure winch had been tried m do^s h\ rhlumskj” in 1900 This 
(onaistcd essentiallv of a von FiseUbtrg pvloric octlusion combined with see 
tioning the provimal jejunum the oral ind of which was auastomosecl to the 
fundus of the stomach while the ahoral end was inostomo'od to the stomach 
m the region of the antrum Although be noted that the gastnc acid values 
were itiiite high during digestion after this procedure ‘^chniJhnsVj reported 
cures in five patients with duodenal uUeis and thiee patients with jcjnnal ulicr 

The effects of deviation of the pancreitic juice or bile into the storaiclis of 
dogs on the aculitv of gastnc secretion were sfudie<l h\ &re\ (1916 1917) ““ 

lie reported that eholecvsto„astrostomv had no appiccuble effect on the aculitv 
of the ^'astne contents but that tht prc'^noc of pancreatic juice m the stomach 
ns shovTV bj trjpaiu determinations actiwUv led to a luochrafe increase m 
aciditv in the late phase of the du.estiTC process which was attributed tn com 
pensatotj activitv of the ’’Ustne glands It has since betn shown'* that alkali 
an efleitive stimulus of gastnc secretion 

Scbmilmskj s procedire was repeated m doss bv Keppich (1921) *“ with 
tJie resultant developmmt of jejunal uleeis hut wKn a resection of the pvlonc 
antrum or a hemigastrecfomv wss added to this procedure no ulcer developed 
The same procedure, with the variant of making an end to end anastomosis 
between the pjlonc end of the stomach and the almnl end of the jejunum was 
repeated bv Mcrann (1929)”’ who reported that hO per cent of his dogs 
developed jejunal ulcers He found the essemtial thoracter of the acid secretorv 
urve uneban'^ed after such an opuation but the aciditv rose at the time of 
ulcer duvelopment JfeCann s ptocedurc m turn was repeated bv IVeiss and 
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Muiosil dcficts inodund b^ snipping, out aicas of mucosa took longer to heal 
on t\ie less*.! tutsaturs and m the antral region than m other areas, and ^Then 
such defects c\erc piodnced m eonjumtion with the Mann 'W iHiarason proce 
dtirc onlN thus* iVfeits on the. Wt cursatuie became chrome ulcers Like 
wise nhcii pitches of jojnmim were implanted in the stomach of dogs then 
subjected to the Mann V* ilhimson procedure onlj thC^ patches m the lessei 
eumtiire ic^mii exhibited ulcers Concerning two of the ulcers in McCann’s 
(192D)”’ do-'s ubitb hid a modified Schitulmskj procedure performed, uumer 
ons do„ hairs Mere found omlHMlded in the base of one and the other, which was 
perfonted bad a tuwe of tunnp protruding through it The force requited 
to embed these objects iMs ittribuUil to the jet effect ’ 

Jenkins ind ralmer (1931)*^ attempted to eliminate the mechanical factor 
In nnnis the Mann dl illiamson procedure, making an unusuallj wide stoma 
side to side ,.isiroeiiterQstoiin instead of the Usual end to end anastomosis but 
Merc unable to show iin diffcreuec in the incidence of ulcer in their dogs The 
eonsMenev of the diet as i triiimatn. factor was erophisuei bx the work of 
Faulei ind Iw (1930) “ Dificts in the gastnc mucosa produced bv excising 
sm ill portions lietlcd irrispcctne of the diet administered, hut if nonabsorbable 
nnternl w is sutured in the bssc of the defect chronic nlcers dei eloped if the 
dn_s Win fed a luiuli <liet while the defects heiled if a bland diet was ad 
miiiistrnd l)ri\i.r (hippoU and (.armiclnel (1943)”’ furnished further 
proof of tlic itiiporlstKo of Mann s jet effect ’ Exposing loops of dogs in 
testuus to 0 1 per cent pi psm m N '10 HCI under xarious b'drostatic pressures, 
the\ found tint n me m iiitrimiestinal pressure resulted m a marked increase 
m the extent of peptic dtgc-tion Icadin,. to perforation m a shorter time in con 
(rols CNposid to Slim* nfone under the same pressures no necrosis occurred 

J)imnusli(d ItvxMf Rcsisfance to Aad-Pepttc Pifjettion 
i/ll f<i(/or— Foi main m-u-s pathologists have obserxed that 

siUrosis or tlirombosis of small arteries is frequmtlx seen m resected or autopsj 
specimtns of peptii ulier This )m led some to beliexe that ulcer formation is 
i» psrt dm (o loiaiizc*! mas of ammia actual necrosis from loss of blood 
supplx or sum* txpe of emlwhc phenomenon Indeed ulcers haxe been pro 
duexil expcnmeiitallx in the stomach of the nt« bj xascular ligation but it 
bns alrnd* tueii notid tint the stomachs of man snd dogs haxe a different 
untoini* nmnsiment of the blooil supplx and m fact obliteration of the 
sre-Uer portiou of the supplx in the do, s stomach results m no great 
elian_e m the miKosx” BaronoNkx and Mui«ensfecn (1945) * hoxvcxer haxe 
iH-eii pble to pmliiep j-astne nn«l duodenal ulcers main of which perforated in 
xanons txpes of exporimditnl animals bv proxoking chronic arterial spasm 
throuah the parenteral admmislntion (jn becsxrav) of such xasospastic sub 
st-uiccs ns Pitrcvsin snd cpinepbnne 

The Miniiesotn gn)ii|, also became interested in the fact that peptic ulcer 
oMm ni itcmesis fReasumnllx oceurml ss a complication of fractures’” and were 
abb to denmnvirnte in a virietx of animals that fnctuce of the long l«>nes 
eiirotlement of the Ikmic nnrrw*” or actual mtraxenons injection of normal 
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if^poiiSL or «(. J.ment tise foimation of aUci,» and the administration of 
uiteiOBastrom liKcn.sc fi.lcl to pr.,iot th, f„riiul,„„ „1 kafiimne iiiamnl 
ulceis ”* 

p The aud ytytiL Jattoi m nlcci pto<1iift«m itul tlie lehtive piottctue ^alue 
of various neutralising steretiom h4%e been discussed in considerable detail 
because ot tlie imt>ortmcfv ol thii. factor in coinioction mth ulcer surgerc It 
IS, hossCMr, <ib\ious that tins la not the oiilj factor concerned in the causation 
of peiitit ulcer "More than foita jeirs ago iratCallum flDOtlV* wrote ‘ It 
nia-v be said tint ^astne ulcers may be produced bj anj thing' ^vlimh cansis 
ne. rosis ot the mucosa of the stomach, md thus subjects it to the digestive action 
of gastric juice ” 'this observation to a greater or lesser extent, still holds good 
today A number of other factors wmccnied lu the etiologj of peptic uUcr 
sMll be discussed mure bncflj 


The il/ccftanicfff (Tmuwaltc) Fatior 
The obs<i\atioii of Aschoff (1921)** that the lesser curvature of tlie stom 
ncli, or “Jlaffeiistresse,” has a different auatonue unangemnit than the rest 
of tlie stomach has led itiunj avorl ers in this field to theorize that iii the leaser 
curaaturc region, the pjlorie antrum and the first portion of the duodenum 
the regions where benign ulcers most commonly occur, since tlie mucosa is more 
fixed and smoother than e Isewhere and its blood supjilc is leas rich it has less 
mrchanieal protective value and conscc|uenllj i$ moic subject to the traumatic 
effect of ingtsUd matcrnls Ilalpenn (1926)** was one of the first in tins 
countrv to siibscnh* to this tlieorc However the healmg tirne of acute ulcers 
ptoduced bj the submiucwal injection of silver niliite was not afteettd b\ 
nussaging the rctioii with bread crumbs until congistion occurred accoiding to 
1\y (1920) ** Callat,her (1927)'** found the ^astric inucosi of do^s quite ic 
siitant to truitna produced bv the application of elamji Ba gio (1927)*“ was 
able tn pKoduce lesions of tlie-gastnt miicovi In infolding the anterior gastric 
viull with sutures pioilucina pailial obstruction erosions and uliers occurud 
111 tbc infolded poitioii of the miuosa, and diiecth opposite in the areas where 
ingested material impinged on the mucosa 


This theorj avas emphasized m conjunction with the acid peptic factor bj 
file Mavo clinic ,.roup as a ic iilt of tlicir oljscrvations on Jlann X\ illiamson 
do"s Alann® ’ called attention to the fact that nirers in th'se dogs (oiild 

not Irt. due to the operative traiimi iReau c tluv developid after the suture 
line had healed He observed putuulirlv that the ubeis. occuced at the same 


site ju'-t di'tal to the sutuic line in the jcjiinum ind often opposite the stoma 
and attributed this to the jet eftect ot material scpiiHccl through the pvloius 
bv peristaltic waves Monover the lesions dcvtloped more raiudl' it tFie stoma 
were sin ill thai w vh a. large stoma dtorton ( 1927 )”* noted that when Afaim 
Williamson does tint had ilreadv divclop.d jejimal ulcers, «ere reoperated 
upon poriorming au anterior gistiointeni tomv the original jejunal ui.ers 
l,„t othpr ,.,11111 III"'' ''"Mif” J't ot.liimeim 
Ill 111. lejiunl miici'i 1 Til. imiwrtinc m <fn I.m.i cimafiirt ii hii 
I,«;.ii...IitiW, totriiinn»‘i'i'i"™Tl''''''"l'’' Tin'll 
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Mucosal defects puKluctd bj «!nippin» out arcw of mucosa took longer to heal 
on the les.-,er curxMnrt and m the antral region than in other areas, and ivhen 
such defects wen produced m conjun'tion with the ilann 'Williamson proce 
dur^ onlv those defects on the lesser twnature became chronic ulcers Like 
wise when I'atclus of jtjimum were iinplniitttl m the stomach of dogs then 
subjected to the M inn M lUnmson iiroccdurc only these patches m the lesser 
cun iturc re-ion exhibited ulcers Concerning two of the ulcers m McCann’s 
(lliO)”* dogs which had a modified Schniilinsk-y procedure performed, numer 
oux dog haiTs Were found embedded in the bxsc ot one, and the other, which was 
I'erforated had a lueeu of turnip protruding through it The force required 
to imbed these objects was attributed to the jet effect ' 

Jenkins and Palmer (1931)* attempted to ebminate the mechanical factor 
h^ \srvinff thi Alonn M illiamson procedure, makmg an uiuisuallj wade stoma 
side to side ^sstroiiitc rostonis instead of the usual end to end anastomosis but 
wire unable to show am difference in the incideuce of ulcer in their dogs The 
cousistenc' of the diet as a tnumalic factor wis emphasised hi the work of 
Faulc' and 111 (1930)“ Difeets in the castnc mucosa produced bv excising 
snnll portions healed irrospectire of the diet administered, but if nonabsorbable 
maternl w is sutuml lu the base of the defect chronic ulcers deieloped if the 
do^H wire fed a roii.h diet while the defects healed if a blind diet was ad 
muusttred Umir (.lupi*eU iiwl Catmicbael (1945)”* furnished further 
l>roof ot the importinc*. of Maim s jet effect ’ Exposing loops of dogs in 
festines to 0 I per cpiit po|*sin m N/10 IICI under xarious Indrostitic pressures, 
tlic\ found tint a rise m mtraintestinil pressure resulted m a marked increase 
111 the extent of iioptie digestion leadin,. to ikcfforation m 0 shorter tune in con 
troK ixt'c'**ed to salmi \lone nnvter the same pressures no necrosis occurred 

I)imtntfheil 7i»»mc /fcsitfniifc to lcid-Pep(tc Diffcsiion 
Ihe tn'ri/lor Jailor — For mini lears pathologists haie obsined that 
sclerosis or throniliosis «f small arteries is frequeiitlj seen in resected or autopsj 
speiitnpns of peptic ulicr Tins has led s«rac to beliexe that ulcer formation is 
ill part due to loeilircd ams of anemia actual necrosis from loss of blood 
Mippl', or somi tipi of embolic phenomenon Indeed, ulcers have been pro 
diieed exi>eTimcntalh in Ihe stomach of the rat“ hi lascular ligation but it 
has dix-uh In in noted that the stomachs of man md dogs ba\e a different 
auxtomi< irran„eiwewt of the Wood supi'b and, in fict, obliteration of the 
.^renttr portion of the bhiod supple m the do,, s stoniadi results in no great 
elnn,.e in the mucosi »’ Baronofskx and Mnns-ensteen (lW5) howeier ha\i 
b<xn phle to prwliice gssinc and duodenal uUers mam of which perforated in 
lanous tipcs of experimental animals In proiohing chronic arterial spa-sm 
through the parenteral adramislTation (in beeswax) of such sasospastic 6ub- 
st uiecs as I itressin and epinephrme 

The Mumesota v.ronp also biemne interested m the fact that peptic ulcer 
oMicmitemiMsociasioiidU oecairwl as a complication of fractures’” and were 
iil)I, to dimonstntc m a xinett of inimaN tint frnotiirc of the long liones 
cunttemeut of the Iwie marrow*** ©r aetml intratinous injection of normal 
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liumm bitist fat« rc^ulletl in the development ot ^astra oi duodenal uUen 
HI a radioi Jow percentage of iinmals Since it vns demonstrated’ ° that frac 
tans in imn, or fractiirci or enrettmeut of the bone mariocc m do,s faded 
to cause am sfinudus «jf gistiic secretion it wns concluded tint the uUers 
obtiiinod vieic on the basis of fat emboli -which thej thought produced lonlired 
arens of anenua mote stiseepdWe to the digestive activitv of the gastric juice 
e.^Coiisidcrnblc inteiest has l>een shown bj eliiucians foi manj vears iii thi 
relationship of eifleinc cont lining drac.s to ukci development Cifltine and 
caffeine coiitainin" bevcra_ts Ime been shown to stinnilafc gastric secretion in 
man and (he cit but not in (he do^**® * Gastnc ulcers oi erosions Iia'C 
been produced in cits’ and guinea pigs ‘ bv the administration of lafTnne 
III beesmv Uie mcch inism bv vihich these ulcers arc piodiuid his hi on studini 
Hither thoroiigldv on a hislole^ie basis bv Roth and Ivj (1945) Thev found 
that with (lie {)io!ongc<l admmistrilKm of caffeine a vasodiht itioii and vascular 
engorgement and stisis developed in the iiastric wall tliesi weic thought to 
result m loci] anoxn and mcreased capdian jicr/ncabijitj, resithm, jk a« 
ideal site for the initiation of digestion bj the hi^hlj ncid gastric juice Ilaroii 
ofshj (1945)” has shown lint the vascular stasis produced fn ■>pJenie »c»i oh 
struction abets the ulcer diathesis ^ 

V^Ar llkrffic Faclor — Shajnro ami Irv (IWh)*” prcxliiccd leide pastrii 
ulei rs 111 jirc' loush sensitized or passivcij immunized do_s oi rnbbits b\ injection 
JJI the siibmiiroHi of vanoiis antigens such as Ix^f prntrin aJhiimni, etc Thev 
felt tliflt a similar phenomenon miglit occur in man os a result of sensitizition 
to some tipt of protein to wlmh lie is lepcalcdlv esposed the jiroicss then 
b^in, cuhaueed bv the triuma of ingested foml and and peptic digestion lie 
eontlv, un^Liisfeen’s (1948)’* group hue sensitized dogs in a somewlnt 
similar imiiinor and obst iving the gastric and duodenal mtieosa m the sensitized 
animals diiun„ tlu mtiavinons injeetion of the antigen eoneerned ftninJ that u 
maihcd odcmi dtvilopevl ^\lth npcittd aOministiation of antigen tlirce of 
SIX sciisitizid do_N dcvilopwl ulceis ind when lustamine in bctswnx was given 
dailv to ui other croup of sensitized do^s the npidifv of uhei deveropment 
w is maihodlv men iscd ovti that noimallv cxjucled 

\Aht 5i{frilio»nI Tudor — The nutritional Mitvis of the Imilj as a whole 
appears to be uu impoitant fictor in deteimnung miuosal icsisfiiiee to neid 
peptic di-istion Aceoidm, (o Fnllman and tfiim (VJ27)" in animds with 
an 1 ck hstnh resulting iii disturbances of piotein metabolism there is a hi.li 
incidence of chronic duodenal nicer Although ^niinca pigs rirch deviJop sp/»i 
tanoous peptic ulcers «:mifh and tfcConkcv (19'tl)* * totind th it 2Ct m r cent of 
their i,Hmei pir' maintained on a ibit dehoent in vitamin C developed chronic 
ulcers similar m location and api>caranfc to thosi ■acn in man 


-r-, It was felt bv ^tcK- und \ron (1933)»*» that the uleirs rcsiillin„ from 
"^nn and tt illnmson s pioecdun might be due to di„estivc distiirliinres espe 

cLlh vufh JT"ard to jirotcm metabolism eaHicxii onemn and ntrophv of the 

castric mucosTi veheii histidine and trvTtopliane or histidine alone won giv.n 
] J to their ’Mann dlnmsoK dogs thev faded to develop nlciritmn as Iile 



RFCENT AD^A^CES IN SUPGERI 


285 


as ten after operation Moreover, Faulftj and (1936)“’ found that 

a special ensih assimibhlc diet tvouia dtliv the appearaiue of nUvr m 
Alillnmson d(us hut »f wih .W -umned mure than seventeen weeks ncarlj 
all the (loss devdoped ulcer Nutntionil rlnnges m Alann AVillnmson do„s 
and especiallv t fall lu serum protems ^cce noted hv Flood and Alullins 
(1936) but SIX of eleven of their dogs which were _,i\en histidine daih de 
vcloped jejuml ulcer 1 ikcwiv., A\n ( 19 ^ 7 ) « was able to demonstrate jtjuvnl 
ulcers in four of si\ Alann A\ illismson dogs to which liistidine w is ndniinistcred 
diiU and «tand\\siss group ( 1937 )«' dtmonstrated ulcers m all their histidine 
treated dogs which survived the Alann A\ illntoson procichire more thin three 
dajs 

s^hc studies of AAccch and Paige (m7>*“ give further imlication of the 
importance of protein nietalwlwm in niation to nicer development Of twentv 
two (lo:rs feed on a diet dcfieient m protein for an avin-e period of ninetv 
dars eight developed ulcers of the stomach or duodenum and another five 
showid gastric or duodenal erosions Ii and Freeman (1946)* * demonstrated 
an even higher incidence of c istrodiiodcnal ulceration m do-s on a protein dc 
tieienl diet twelve vvi^l s appeared to l>e the minimum time of such a diet neccs 
sarv to proiluee ulceration The deviloproenl of perforated duodenal or jejunal 
ulcers after pvloreetomv m hvi>opr«teinemic dogs has hecn shown hv Alecray 
lardcn and llavdin (1937) **' Thus it appears that the state of milrilion, 
particularh with ngird to proltiii metabolism is of great importanee in ulcer 
development however the findin,.s of AVeisa and Aron that histidine is the 
single important esscntml ammo acid concerned have not bdn suhstantiated 
These consider itions have nsiilted in th« recent popularitv of various regimes 
such as that of llu^guros group*’** (or the tveatment of peptw ulcer hv the 
administration of protein hvdrolvsatcs 

7n/l(iiii»icilori/ Jailor — The inflammatorv basis of ulcer diveiopment 
wasstronjv iir^id h\ Konjciznv (1931) ” on the basis of pitjiolo^u s’inlios 
Nmcc gastric jmec will not ordiiianlv duest normal {.astnc or duodenal mucosi 
he flit lint pcptii nhiis. d« velopod lu a dinn.ed mucosa as a result of gistntis 
or duodtnitis and never developed in a iioniul snstioduodinal miitosn 

l-^vcral attempts have been madi. to show that peptie ulcer is an infectious 
discisc the risult of invasion of a spcdfic organism Turck (1906)**’ jiroduced 
ulcirs of the stomacli and dijodcnnm hv feeding dogs certain strains of / aaUu% 
roll but vva-s lunbk to prevent the healing of artifieijlh producisl _astric mu 
cosal defects !,( the uitravnioiis injection of colon bacilli obtained from feces 
of patients with peptic u!c«r The theon of elective Inialization (\C strepto 
coce, was proi>oiuided bv n«vseno« (1913 1916) *» ((rfain strains (,f 
«triptoeo<eus (vindans and licmohtieu-c) were i'=olated fismv the ule».Ts of dim 
cal jiatiints at the time of ojicntion and intravenous injections of ibcse or^an 
isms prcxlueod gastric or dvwxlenal wleers in vaiious expenmenlal animals These 
nsults wen eonfirmcl In H irdt ( 1016 ) *’* lloreover organisms obtained from 
such espenwientaUv pnulnetd ulcers when injected intravenouslv m another 
cspcnmcntal animal would again cause ulcer lormition The clinical im 
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portance of foci of infection, hwlwnns these organisms, m the tonsils teith 
gall bladder, and appendix mis stressed Jn Rnsenow HoffmHiiii (192>) 
isolated a gram negative rod from the gastric contents of ulcer patients ami 
felt (hat It represented a specific oiganism, since uitra abdominal or lutra 
muscuhr injection in gumei j»gs was follmvtd bj the development of 
duodenitis or nicer, and these lesions eonld be reproduced after passage through 
several animals As a result of immmiolo^c studies with organisms isolatcl 
from ulcers m clinical patients and the serum from those patients, Svunders 
thought that a no&hemoljtic streptoeoecus of the alpha tvpe was the 
sneejfic organism involved 

■\^The inultiplicitv of oi^nisms to whieh uker causation has been attnbuUd 
seems to cast a shadow of a doubt on anv spcpific bacterial theory and to su^ 
gest that such orgmisrus maj have been secondary invaders In addition there 
IS some evidence m opposition to such theories Hardt (1916)"* wss iinahle 
to produce ulcers in rabbits bv the inlisvenous jajection of B cdi WileJi*l*v 
and Gcist (1916)”* were unable to uifiuence the healing time of artificiallv 
produced mucosal defects ui the stomach of cats despite repeated injeetions of 
various strams of atieplococu cultivated from human ulcers Ivj (1920),’*' 
prodiiemg ulcers by silver nitrate mjftHon m the gastric mucosa was unabk 
to alter the healing time ot tliese ulcers bv massaging them with v irioiis strains 
of streptocoevr (viridans hemoMicus) and staphylococci He was also unable •* 
to produce ulcera by injections of streptococci in the gastroepiploic vessels or 
hj feedm„ streptococci to heilthv dogs It is interesting that two dogs with 
distemper, who had achlorhvdrm developed duodenal ulcers Ivy thought that 
the relatively high acidity occulting in the normal stomach was itieompatihlo 
with the life ot most bacteria and that tbe production of ulcers by "speLifit 
hacteriR ’ was attrihutahU to jiutriliondl disturbintes or foreign protein reac 
tions 

. 7/ic Aiwrofffflic Fcfctor 

'^The fiequent appearance of peptic ulcer m cniotioiially oveiactne driv 
mg or Hgt.ressive individuals or in those whose oi-cnpation of necessity t'Ub 
jeets them to a life of high tension such as foi example physicians and 
taxicab drivers has led manv clinicians to suppose tint a neurogenic fic 
(O’- Is, involved m ulcer genesis This his resulted m various tvpes of clini 
lal application Cnle (1911, 1933)*'® ’** felt that m such “hvpephiiietie’ 
individuals there was a tremendous overaetivitv of the sympathetic nervous 
system resulting in pvlorospasm (and letained Mstnc secietion) On the basis 
of this (beorv he advocated (and practiced) suprarenal denervation for un 
complicated pejjtic ulcer but this mode of theiapv nevir,.iinfd am great porn 
lant^ The reintrodiiction In Dngvtcdt (1942)"® of va,.iis ii 'Pition as a siirgi 
cal procedure usefiif lu tn itnig pipfu ul«i wbivd on In'. ohs/riJilwn that the 
uker patient ha® an excessive continnons stciction of ludniMrn jiU'e vvhioli 
jj.particularh deleterious at iiirfit when npneiitralin d In food This apcritum 
is said to be mediated through the vagus nerves l»v psvchic stimuli Die woric 
of ^Volf and \iolff (1D3) showing the lelalionship of cmotimnl a<tivity to 
tastne sciri-tion has stimulated the mtcK-st of imci.iatnsls and psvthosonnt 
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icihts m the diMnsc IJmnt stmlift, h\ Boireiua (194S)* of the introisdl in 
ndence of \dm m llolhud dwiins: tlie ‘World Wir II conchuUd tint nkcis 
occnrnil on the hws of ncmo^enic spisms of the :n«stric nul duo<Iennl miis 
eulnture rcMlUin- m loeiluctl nreis of inemia 

^le spoilt incovis oceiurcnei of iculo perforating gastric or duodenal iiUrrs 
in tluxe patKiits nho had been opcriteil on for certhcllar tumors led Cnshuv’'’* 
to suggest a dchnite relationship Iwtween ulcer causation ind the midhruii 
Keller, Hare, ind I) Vmour * wire able to produce Inmorrhagie erosions in 
animals with expeiimental lesions of the brain stem 

^JJic effects of aacus icsictioii and the relationship of the M^tis ner\cs to 
,.astric sierction arc disiiissid in more detail elsewhere It is inttrestnu to 
note howoier, that cxpennientalh ,.jstiic ulcers haie been prodiicetl in nhhits 
as a result of bilaterd aa_otom\ '*’ *• ^ * Iloweier aagotonu in dogs Ins 
failid to produee ulcer due lesions ind thronic stimulation of one %a„us 
iicr\( in the dog Ins not usulteil in ulesr foiimtion®* Si ucr and Minn 
(19311“ mmiiiiucd tin importnnee of mne impulses in ulcer dticlopincnl 
hi shosMu- tint neither Inlitiril \a«otom\ nor resection of the splanohiiit 
nines would prtienl the diielopment oi jejunal uker in a Mann Millnmson 
dog However the adnnuwti ition of a oholuier^ic duig pilocarpine h\ various 
paniitenl loiitcs Ins Usultid in the dwelopmeiit of acute ulcers m rah 
lilts ‘ * Tlicsi lesions win atiribiiloil In I iideihill and Freiheit (19J8)“* 
to localized irons of aiunna as i icsnlf of the ivcessm. increase in gastric mo 
tiliti 1 vpcriiiuntal itlurs haic ils« hem pimliucd In intcrfironco with the 
svmpitliotic nervous svstim m various wavs bv hilatinl adrcnaleclomv " * ‘ 
siction of the spluHhiiics '** and removal of the priveitihi il fcclnc superior 
and inkrior nusoiUcni) ,,aiuln*'‘ It should hi statid tliat main of tiicsi 
ivpeiiiTiintnlU piodmed ulcers w»ii not at all lihe those sem in man 

^o^ls iud NUnrir (VUi)* after levKwuu the ivpinmeiital worl up to 
tint time listed five w us in whitli he tboujit mivoiis luflucnrcs mi-Jit ml to 
pioduev inyitip wher and it sovros tbit these aii. still aiiplicabic These meeli 
anisms were 

t \n incrnse in midilv and pspta aetniti of the ,.istrn giiui 
( utuiIU a lesult of nil csnssue vclnmc of socrction) 

- V duninviticm in the amount of mucus seircted 
1 fti isriicmii of the tissues produced bv spasm of tlu blood v ism K 
or of the iiiiisek of the stomach 

4 The possihiliiv of panereatii and biliarv stcntions dning up 
as do<*s tlip salu I under emotional stnss 
'i '^ta^intion of ,.aslrir contents with nun jsid aiiditv is the result 
of p\ lorospism 

VtscfUitn(ou< 

Ihptii ulcers in known to meiir as an oieasionil lonipluatuni of severe 
hums Harkins * rivuweil the lilerature on tlu subject of these ( uri 

me s ulcers and thought thit a Mptic eausc was the most bkilv sum thev 

Invi nttnhutcil the occurreiKc of these nieers to protein <)cfiLnn<v 
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r.istnc ami duodenal uImms Jure been phxlneed exjJcrunentalJr by EUmer 
oils other mefhoch, none of uliieh seem clo«ioh relntptl to the iiroccss of ile>elo|) 
mciit of uleti in rn-ni These methods include csposnrt ot the gastric tniicovi 
to irientf.en i us,'” ndmmistrntion of toxms such ns cincophni * » nntl ad 
ministration of posterior pituitnrv extract *“ * • 

Thus in sumimtion it mn^ !« said Ihnt on the hnsis of the eudenee at 
Innd the acid peptic factor nppeits to bo the most important m the etiolom 
of peptic ulcer hut the mcchaTiunl factor nml the neiuo,.enio factoi maj phi 
an impotfant role and the resMincc of the tissues to dvcstion as deli.nmnei.1 
h} a \anet\ of factors, h of (.mat consequence It must not he foigotten tint 
the acid peiitie factor cannot Ih? entireh separate«l from the neurogenic factor 
and that all the aforementioned factors arc interrclited 

OIIRVTlONS FOR IFIIK tl LPR 

Imhcalions for Operation 

l/It IS not u itliin the scope of (Ins woriw to eii(w into a»> catrnded dunisyon 
njfh regard to mihcotion’i for opcnttoii tor idcei Jn gciieinl (here is a fairly 
close aRremcnt, amon? both nitemists and surgeons eoiiccnung these mdioa 
tions are in agreement th if a diagnosis of i>crforatif)n inenta an immediati 
cmergeiua operation usuallv a simple closuic ot the perforation either hj 
suture or 1» an omental graft” is the jirocedurc of choice although lescction 
has been oeeastoiialli recommended 

There is rather general agreement that opeiation is neocssirj for gastric 
iilec}-? which do not heal promptly • hec^iiso of (he possihihti of t)ie presenec of 
eiih caiiinoma, for ukeis which cause eicitricial ohstiuetion to the eastnc 
outlet for ulcifs includim, ixistopentne e.aslrojcjiinal ulcers which do not 
lospinul to an ulequatt (rnl of inedicat ttxnpv, and for ulcers which hue 
been the cause of rs pelted episotlcs of hemorrhage ’ * * i »« Ouh m the mat 
ter of surgen in rtlation to an aeluelj- bleeding ulcer is then a wide iliversds 
of opinion, which ringes from the idea of medical treatment foi all with imme 
diati fetdmg os advocated bj JIueleiigiatht (1939)’ » and \ndrcsen (1939),” 
to the extreme of achiMiig eiih operation for all aercreJj hJculing iilceis, ns 
docs Fmstcicr (1939) ‘ * The hiigtli of time the patient has hten bleeding the 
sc\crits of the hcmorrha_i ind the age of tlu patient as emplusired f>\ Blacl. 
ford (1933) an important considerations here anef (he majuriti of surgeons 
such as Hinton (193*') ” and ansrcnstLcn (1940) choosp n middle (.lound 
between these two extremis 

1 anclij of Operations foi Utcer 

■^heii surfers has bein decided upon foi the uicir patient the surgeon 
has at his disposil a srsat > trie(\ of proceiliuos from winch to choose the one 
wlueh will benefit his jiatimf to the greatest <le„rec tfans of thesi hn\c jiroecd 
to he hopelcssh inadequate />»d do not roeiit djsiiissjon others In their iindi 
quaewhaae pro\ed educational particulnrh with rc,.ard to the pathologn pin 
siolo-’w of the upper gastroiiittstinal tract Nemc of the opiratioiis in use 
toda^ (.I'cs 100 per cent perfect results but surf^was and experimcniahcls arc 
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(on.tnntK stnMn„ touaul biid. v feoil, and for thnt rcaso.i a m.m1.cr o£ pro 
cciluus will l)t hnefh, the cmphjMs lieiiisr pHccd cm ^idrie re->cction 

and its ssn uits 

ai/us hc-’Ccliini — ^Uihtcial itsirtiun of the \ utriis as uliocatod b> 
Litnrjet, iiid as ro<intl\ remtrodneed nnd hs I)rs;;vtc.i.U (1943 

1946)"'”’'*'^* Moure (1946 1W7) ** ** ( nmsou (1946 1947)*”'' md 
their (ollcn^iies is a pioculure which must still be considered m the e'Ciieiimentol 
sia 2 C M lion one cunsiders the cxpenenct the suigieal profes'«ion Ins Ind with 
^astrocntim-'tonn , one tan a_rec with ‘>mall (1947)'* who m his thorough 
re\KW of tin subject ‘•titcd that a good mam sears ssill base to pass before 
sucli an operation is ncUciiiatcIs esalnattd Meanwhile in the period of e'ahn 
tioii it seems n nombb to st-itt that if thi-> procedure is complicated b\ i 
\ iricts of other piotcdiirc'« (lone in (unjumtion with Jt no long term enhntion 
of the pure operition will bt iiossihle Moreoser since the presence or absence 
of cireinoms in s gnstric iiher cm Ik determined s\ith certainti onh under 
the nuerostope * it «ei(ns fur to stole thu sa^us rcsc-Ctiou should ncier be ustd 
done os deruiitiie treitment for gastric nl<<.r Also since sogus nstction rc 
suits in eousulet \bK gostnt ntous and motV-td prolongation of the pistnc ctup 
tMiu lime* ’ ' ** * ’ It should not be used alone as definitive tlierips for 
ulcers ohcodv ciusini. olistnietion One lannol hvlp wondinng hhe ^^aTnl\ 
(1947) ” if the obstructive effect oi va^otomv inav not interfere with tlic 
imitroh/^tion n! „istiie oeid bv tbc duodenal jnues and if the imdnlizolion 
process mo\ not be fnitlier diminidied In a decreased sec rc. lion of tostne mucus 
^ The most stril in„ eiilv umiU ot vagus resection is on imincdiML cossatinii 
of nicer poui in ilmnst all lOscs,’" ‘ * as well os \ heohng of the uher ns 
monihstul b\ \ioi c\iminotioii in a rvlatireh short pmod of time m tlie 
innjoritv of ioms TIk volume of voslijc Mcretion is (liininishid parlitularh 
with u^ird to tint secntinn occasioned hv fcnlril stimuli,* ’ uid the volume 
Olid ociihtv (if jiiiio suri tcil in response to ilcohol is diminished,” but the score 
foil respOM'-e to histonnnc nmoins the s irae Th(^oaliealh tbc operation must 
consist of i coiiipkti sftticm ot all va^tis fibers smcs it has betu shown'** thot 
unihtcral \ mis siction Ins no effect on {.wtric ‘Ktntioii ollhough M niters 
(1941 )• ’ mill h»nin tlU4''»” • pmnUd out thit esccUiut cliiueol rs suits hove 
hem ohtuiicd in pituiits who havi had ineomphtc vaeil section as iiidieitcd 
In IIk insulin te^t The most (rcmliksnme ensuing eonvpheition \s o iherenscd 
gistrir mot lilt 1 sMth stngn itioii of gwlne contents anuoiing scnsatiuns of full 
ness niul truinont r>._uiri.Uvtio« of in,ststed material whnh mas t,e so scserc 
vs to recuiirc jisloropljsti gisli snterostoms or gostrn resection Dnrrhei 
viu\^ cinUosp-vsm moN olso oscut 

The evrU enthiisiism for this operation of DraJstMU (1945) '* > • who 

retwted cutcs m 4>iuiu pitunts md wholaUr rcportcil (1947)'*' 160 >a,.ot 
omies (sotut 0 voentid with g istnmiterostonis i during a four\car period v\ith 
owls 0 O per (ciiti sliowing eviii suggestive esidcncc of reeurnnei must Im? 
tempi nd with the knowledge tint on imroosing number of poor results ntv lx in" 
rciHiTled from this opcrotion "While the mnrtolits rate is gcneralh considered 
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lo In. iIiiHKt (I,*®* juid Drigsittilt’*' reporte«I iio deaths m 150 tiise-, tlit Ma\u 
I lime fiioup {lOlTV” n/'or}«l ^ 1 from n ptrforjJion of a duwlpiul 

ulcpr, in !i sciifs of fs4 'aj.us rettcefioits a moi(iiit\ nip of atnio'>t G ]>ertciit 
«IikIi is lu'.het tluii tlit niortfllifa rife lor t,asftK rtsoition iii thi mast cx 
jicrjoncci) hands lUcXi,, Kxan, aiid T au Hoy (IWG}*" KportuI i iIljUls 1 
diip lo porfor-itccl duodenal nicer the Other due U» caiiliac arrest on ihe operjt 
»iff 1 ihK wJion (nttion n is cxeilcd on the nenc Jloore (19-17)’*' con 

snJerod lhat chJj ST fft cent ot the results m a senes of 74 xii„iis resniioiis 
could lu leeirdtd ns t,oofl 5 patients (67 per cent) had eithtr sempfonis of 
itCiiiiiiit nkir op actinl dcmon&Uatioii of such n recurrence 2 others had 
hfcedr/i^ pnsiimaWj of nicer origin, about two weeks postojicralncli, and > 
otfnrs Ii£Hl innoMiie symptoms suRicientU scyere to detj ici from the results 
Of ‘>4 ci'Cs rcfiiirtcd I)\ Wallers gioiip (1917)^ tin Ulcer failed to Ik il iii 
7 (S T jiei cyiit) W arien (I'M?) *’ niwirleil Unt in n ser t s of 1 > \n'*otomios 
1 inticnl ilcMlojud a new niter and 2 others Ind retiutioii sivere cin>ii'’h le 
miuire fuithii siirgers 

hurtlicrmou esutmn with regard to \n„ns res'clion shoiilil also Ik en 
kifukrtil l)\ 1 sur\c\ of fcilsiii expennienlal stork \s uconlei! preyiotish 
ilt)iou,.li Ilnrtatll (192D) ” reportetl s ndutlioti lu gastut nciditt ifler bilalinl 
tntiis vedioti m do!^, ^ aiiisnt (lO*)!) • worl ins with the sime do^ 2‘1 tears 
liitti found tlicir secKtioii api'TOximsteh nonnal )sln)>iro and Ber^ |1W1)** 
pnsenltil ctidenit t)i it tfter tasus sedion the slommli aeliuttd soim decree 
of lutlonomniis control ot jcnl secretion this control pcrlnps btin^ localized in 
the ploxiists of >Ieissncr and Ancrhachl It has been shown hv Ileiter and 
Mami * Olnoi (1947) and StJlasluii s ,.«>i)p tint tajrol 

nmt fills to protenl tlu appenjome of jejunil iiheps after tlu M inn W illumsoy 
piocedun in ilo„s Oiilt Ifailins md Hooln (194^) * nported ihd such 
nlfcrs HOit prtienfed M iigolonn TJio as well as Lilkliti (1947),*'^ fonnil 
tint tiiLOlomt m do^s did not prttent the pioduction of uhers h\ histsmine in 
hicswax nltlioii-li Lilhlui noUd thst the ipticinuce of tin lOeus was sliRhll' 
d( I It cd 

Without Ikiiu uii'hiH pe simistjc tlicitroie it should he staled tliat the 
opiiatioii of ts-us ii-seclion mints eonsidenble furtlipi r\ ilintion sTiil shoiihl 
lit enipioied with coiisideraWc «aiition m Mfeeferl cisis and not ns i roiitme 
pioci diirc 

\, I ufo'opfnsti/ — For nnot tears ptloiuplast> of tanous t\|>es incliuha? 

{ «»a tTodiiO'Iennsfomt with cstision of tht ulcer was adtoetttd jurticidark h' 

I the Alato Chmc group (1930)*” lod linnet (1^29) ' ’ Such Jiroecdurcs hate 
( pome expenmentAl biM in the work of Flunn s gioiip (1931 1935) “ 

I "Morton -I'ldothersprcvioush itporteil ffowetcr ffict arc affheahJe 

I oTi\\ tn certain situations and more speeifiealli are of no vstuc in doalm, "ilh 
yhosi wlcers freiyucnllr found on the posterior wall of the iliiodeniim fixxlinS 
1 into the jMnereis In addition the remits of 'wh prf<cc<hires hue proml 
nissli uiiolislaelort iw the hands of msnt ‘ llmiu no iitt.mpt wilt 

1 U made to compare such proiedure with more llmroiuli and perhaps nmn 

f stati->lienlU justifiable Qperation« ^ 
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uid dmina the iie\t fort\ to fim *i ^riit deal of hope w ib maintained 


for IhLs operation as. a niratiM, proeedute foe peptic ulcer Diirin" tlic ‘.cconcl 
and third decades of the twentieth centan, this procedure ins sradualh ahan 
doned \n iisor ot n more ndieal testetiou b\ F iiropLan surgeons Imt American 
sitrseons were much more teintious in their opinion tint posttnor gastrojeju 
uostonu was a satisfactorj opention As cases were followed longer and longer 
the b(te noire of jejunal or mai^mal nicer appeared more and more freqiienth , 
substituting a more undesirable condition for the original ulcer feomc of the 
( irlior figures for the incidence of jejunal nicer jfter gastrocnteiostomi mai 
reflect an inadcqmtc follow up period and poor methods of anal) sis of results 
or miBlit be tolond hi the a\ersion of a group ot snr^ions to the more xadKil 
ojicration In 1910 A\ J A!a\o“* reported onl) 3 jejuinl ulcers in 1 141 gastro 
entcrustumics ludd’ m 19»1 reported an incidence of 1 2 per cent jejunal 
ulooi in 4324 gistroenterostomies done it the Maio I linic Bilfour’* reported 
an inculence of 1 0 per cent jijunil nicer for the same institution in 1926 but 
this figure was olitiined h\ the fillacunis methml of lompinnc the mimhor of 
gastro* iiterostomips done during the period conecrnid with the number of 
gastrojojunnl ulcers openteil on This group felt that castrocnterostomi s lelded 
BpproiimaUlr 90 per cent good results I iKcwisi. Mosnihin*’* in 1D2S leported 
an incidence of onl) 4 per cent jejwn »1 nlctr with hi> sistrointerostomies An 
incidence of 1 7 p^r cent jejimil ulcer after Mstrocntorostomi was reported m 
1925 In W alton “ ’ hut nine scats later his figure had risen®” to 3 4 per ceiitye' 
the icirs advanced it became more nppirent that siuh figures were i 
faw pictmc of the true nine of this opention DcTihats (1926)*” *“ report 
ing’on the eiperuiice of the bniiersiti ot Budipcst as carK 18 1926 case an 
incidence of I*' percent jejuinl nUersittei gastroentcrostonn md felt tint onh 
50 pir cent nl tin pitunts so trcitid could ht clissified as c\cellent results 
Uheii a son Lisihficr^ pi lone occlusion wis combmeil with a gistroiijunostonn 
this fi^uc niched 21 per cent llalwrer (1921)i” reported fourteen jejnml 
ulcers, in sc\cnt\ one pitients who had the son LiscLsbcrg procedure I cwisolin 
(1925) in this loimtr) startled more coniplaient surgeons b> recording an 
incidence of 34 per cent gistrojcjunal ulcer ifter gistrointerostoms both with 
and without pilorit cscJnsioii Other more recent figures illustratuig the in 
cmsin^ occurreiui of jejunal iileer ifter eastroenternstonu as the follow up 
THTiod increased an 24 per cent rejiorted In btriuss group fl92H) < » 4R3 
percent tincludingthtyscsuspeitedclinicall)) reported he Nowburger (1937) = ‘ 
who noted that ce ere m which n patient under 30 ) ears of ageliad a gastro 

enteroslonn proeisltobeafailure 123 per cent reporteel be Craham (1933) •' 
164 pir cent reported br Hinton (193>) *•' and fisc sears later dcibn will: 
material from the same dime 34 4 per cent reported be Church and Hinton 
(1940)” 'Wricht {193=>)»» reported the results of a collectisc inquire bj tlic 
bellows of the British \s.soeiation of ^Juivvons indicsting that in 2907 gastro 
entoroslonucs there had \>een 220 ptmed and susisectM jejunal ulcirs m in< i 
dune of 7 5 per cut The expcrutice of Hurst and Stewart (192=;) ^ is par 
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<() 1)1 aliiKist {)’'“ mil DripStult'*'* nimited no deaths in 150 n^es, the Mam 
I luiR „ioup (1947)*“® roportetl 4 tleiths 1 from i perfontion of a duoileml 
nlcpi in a senes of 84 \ t^ns nseetions i morialits rate of almost 6 per cuit 
which is huhei thin the moitnlih rate foi ^astiit rLsection in the most ex 
penenced haiuh ‘U'ecks. Rjnn, and \an I[o\ (1946) ' reported 2 deaths 1 
due to perforated diiodcn il nlicr the othei due to cardne aricst on the operat 
in', table ssheii tnition was exiitcd on tin, nerse Moore {1947)»‘ eon 
sidered that onl^ 87 per cent of the results m a s«.ries of 74 va„iis resiclions 
could be le^arded as tood, 5 patients (6 7 per cent) lind either sjmptoms of 
leeurrent nicer or actual demonstration of such a rccurrcnec 2 others hid 
bleeding prcsiimabh of ulcer oiigui, al»ut two weeks postopcratnelj and i 
others hid innoMng simptnms snlhcienth sestre to detract from the results 
Of 84 cises reported b\ Walteis gioup (1947) * the nicer failed to heal in 
7 (8 T ])cr cent) ariin (1947)*'* reported that iti a sens of 15 \ igotomics. 
1 patient dc\eloi>eil a new uher and 2 others hid retention sercre enoueh to 
rcijuire fuither siirgen 

Furthcrnioie caution with ie„iid to in^tis resection slioiiUl also he eii 
hindered h\ a snr\c\ of ctitnm csjienmcnfnl worl As locorded prciioiish 
lUliou^h IlailziU (1929)* rc|>orted a leduction in „ istrii aculits iftei bilateral 
sagns section in do^s ^ aiirinl (l^n) * norkmg vitli the same do^ 2^^ jeais 
Idtei found tiieir seen tion ipproximateU iionnal |shapiio and Uerj. (1914)“ 
jircscnted cMileiicc tint iftci soSkUs section the stomach iclmsod some der,rce 
of autonomous control of lejd sectption, this control peihaps being localized in 
the plexuses of Meissner and \uerbaeUi It has Ijeeit shown In Beaier and 
Mann (1931),* Oliter (1947) *** md Soltrstein s croup (l')47)*** that lagot 
omi fails to pnuiit the appcirame of jejunal iihers after the AI inn W illnmson 
proeediiri in dogs Oiih llarlin and Kooler (1948)*"* reported that siieli 
ulcers wen jireaented In \j«otom\ Thei ns will as LiUchci (1947) found 
that vsgotoma ill dogs did not prtieul the pioduition of iilceis b> histamine in 
betswax altlioii-h Lillchei noted tint the apjx uanee of the ulcers was. sli,.lith 
dclasecl 

\\ithoitt 1icin„ undiib pcssiniKiic thin fore it should hi stated that the 
operation of Mgus resection incuts tonsiderablc furthei cialmtun and should 
be cniplojid with con&idcnhK ciution m sihcted cases ind not as a routine 
pioecdiuc 

P!/loroph/c<l/— For imnj seats pslotoplasti of canons tapes including 
f gastroduodenostonn with excision of the ulcer was adcocatid partieularh b' 
i the Afaso Clinic group (1939)* * and Finnc^ (1929) ‘ * Such procedures haae 
I some expenmintal basis in the vorl of FIman s group (1931 1933) 

Morton (1934) ”* And othcis prci.ioasl\ repoifod Howcaer, thca are apiiheable 
onlv in certain situations and more speeificallj nie of no value in dealm„ wKii 
' those ulcers frequentlv found on the posterior wall of the dimdeiuim ending 
lino the pancreas In addition the results of such iirocediiics ln\e prmid 
rosslv unsalisfjcton in the hands of mam « »• •* Ifcnco no itfempt «iJ! 

( be made to compare such procedures with m.m thoronJi and perhaps non 
I stilisticnlU justifiable operations 
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uul (Inrin. the lu^t fortx to hft\ jcirs n {irtit deal of hope nnint lined 
for Uus operation as i inrati\e pioeedim for pcptie nicer Purin? the ':ecoii(l 
and third decades of the tninticth lenturj, this procedure ms gridinlli ihiii 
donedmfftsor of 1 more radical ustction In Eiiropcsn smgeons hut \incrinn 
surgeons were much more tonuioiis m their opinion tint posterior ^astiojijii 
uostonw v,as s, satisfrctory operation M cases wen. followed longer and loiuei 
the {life noire of jejunal or imrginal iilcci appeared more and moic freqianth 
sahstitutiae, a motL undesirable condition for the original ulcer borne of tlu 
earlier figuies for the incidence of jejunal ulcer after gastroentcrostomi im\ 
reflect an inadennatc follow up period and poor methods of analvsis of rt suits 
nr mieht la colored bx the asersiou of a {.roup of surgeons to tin. more radical 
operation In 1910 ^\ I 'Maxo*** reported onK 3 jejunal ulcers m 1 141 pastro 
enterostomies ludd’ m 1921 rejiortexl an mcidentc ot 1 2 per cent jejmial 
uUer in 4124 pastroiiitimstomies dom it the Ma\o t iinit Balfour’* rcportid 
an incidence of 1 6 jier cent jejunal ulcer lor the same institution in 192G hut 
this figure was obtained h\ the falheious method ot eoinpanng the numlier of 
gastroenti rostonues done duniu the |»er»Hl eomenied with the Jiumher of 
pastrojejunnlulcirs opcntid on This group felt that .astroentirostomx Melded 
appTosimotch 90 per ci.iit goo*! results 1 ihewise 'Moxnihan* * m 192S reported 
an incidence of oiiU 4 p^r eint jcjmnl ulcer with his gastroenterostomies \ii 
mcidenee ol IT per cent jejunal uher after gaslroentoroslomx was repotted in 
192‘j hx INaltnn hut nine xeirs later his hguit had risen’®* to 3 4 per ceiit,^ 
'■f?As the xcars adxunecd « lx came more apparent that such figures were n 
fal4 picture of the true \alue of this operation PeTaKats (1926)**" *** report 
ing'on the expericnct of the VnixersUr of Pndapcst as oarlx as 1926 paxo an 
unulcnce of is per cent jojuinl iihtrs after gastioenteroslomi and ftlt that on)x 
W iwe cent of tiie pstums so treated eonld W elivsifinl as c\eillcnt losiills 
When a xon 1 imMicf^ jn lone occlusion was combined with a gastrojejuiiosionix 
tins figure reaclud 21 \tx.r cent Hdwrir fl92l>’** leportetl fouilecn jejunil 
utcirs in sexeiitx oia patients who had the \on Liselsbero piocediirc I cwisohn 
(192o) ”® in tins countrx startled more couiplacent surgeon* hx rv-coTxliti" an 
iiHidence of 14 pir cent gastrojejuml uleer after aastroenterostornx l>oth with 
and without pxlonc e\elusion Other more ncent Rs^vtos, dhistcatiiig the m 
creising (Kcurrenci of jejuml ulcer after gaslrocntenisfnrax as the follow up 
pxTiocl increased an 24 per rent rejxirted hr Strauss group (192'!) 4S3 

per cent (including those suspeitexl clinicalh 1 renxrto 1 I s.. « - 


M * JHU fixe xiars lattr dealing with 

material from the same clime 1*44 pet cent reported bx Church and Hinton 

(1940) •» Wrijit (193‘j)»’ reported the results of a eollectixe inquirx !n the 

fxllows of the British \s.sociation of «hir^eom indicating that in 2907 gastro 
enterostomies there had he.n 220 proxwl and susjiected jejunal iihirs an itui 
deiue of T I per cent The e\i»encnoe of Hurst and Mexxart (19*^1 ,s ,,ar 
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Rf CFM AD\ INCFS I\ SUHOI 


lo ]k ,m<} i>r'»«st«U*« reiKjrtetl iw iJenJlis in I'iO tasrs the \h\» 

t Iiim ^loup (1947)«’ reportttl 4 denths, 1 from a perforation of a dncKKinl 
uker III ; senes of S4 \aa'in rfucUons i morfiJitt rate of atmost 6 per ceat 
nhieli IS l.islici tinn the moitaliU lafc foi gasfii, resection in the most ox 
peiienccd hands \\eeKs, Il>iu nntl \an IIoi {1946)*' reported 2 deaths 1 
due to perfointed duoden d ul«r, tht other due to enulnc aricst on the operat 
in„ table ^shen tnction wis eseitid on the xagus ncr\e Jloore (WiT)**" ion 
sidered that oiil^ 87 per cent of the results m a scries of 74 vagus nsiotions 
could he ri_irded as t,ood, 5 ]>atients {67 per cent) had either sxmptoms of 
reeunint ulcer or srtinl demonstmtion of such n recurrence 2 others had 
hleoding presiimahh of ulcer origin shout two sicchs postoperatneh and I 
nlhcJs Jnd onnoiwg simptoms sumcieiitK scitre fo detract from the results 
Of 84 ensis leported In Walteis (,roup (1917) »■' the ulcer failed fo heal in 
7 (STpei lent) Wamn (l‘>47)"* iiportcd tint ii) T scr (s ot Jl Mffotomirs 
1 patient diselopcd a new uUci and 2 otlieis hid ntcntion seieie enough to 
re(|uiu fuither surgorj 

Furtlarinon eintion ivijh ngnrd to sa^iis lesiction should il»o he en 
gendorei] In i sur\e\ of <ertnin ixpenmenti] work Ss leconlcd ]ireMoush 
iIthou»h Ilartzell (1929) *® r<|>otieil a iciliictioii in Ristrii aeiihtj ifler hililerat 
lagus stction m do,s \ winl (1911),” workiiu 'litli the sime dogs 2V. >18*^ 
later, found (lion seiisttoii ipproxiniiteh normd fshnpii'o and I?ei„ (1934)“ 
priscntid iMilonci. tint after m,.us section (hi, sfoinuh ichiesul soitil di,.ree 
of antonomons control of suil secretion this eunlroj perha/'s being loealised in 
the plexuses of 3Icis«ncr ind AuerhacJil It Iws been shown bx Bciser and 
‘Mann (1911),*' Oli'or (1947)’* and ^iltzsliin s ^itnip (1947)*’* that xastot 
om>. fids to prixeiit the ippeirmcc of jejuml uhers iftcr ihi ilann M dliam-snii 
proeiduri. in ilogs Onb Ilatlins and Hooker (1948)*®* reported tint such 
ulcers wore preioiited fn \ ip,otoin\ The' as well as I diehoi (1947),®“ found 
that viaotomi in do^s did not preient the proilmtion of ulccis bj bistammc in 
betswnx iJthoil.Ji LjHcIk » noted thit (he apfieiiniice ot tJie ii)ctrs w is sJvbtli 
delis ed 

Wifhoiil bfiu- luiduli jHssimislic theieforc it should In st itcd that the 
njieration of vagus resection merits eonsulerabk furthei evalu ifun and should 
be emplovpil with cnnsidiraWt eiiilion m scWtcil sims nnd not os a routini 
proeeduie 

ijlorovhistij — For man\ jeira pjloroplistj of various tvpcs. meliubn,. 

I gastrodnoilenostomv with esusion of the ulcer, wis idvoiatid j>artieuhih h* 

f the Mavo Clunc gioup (1939)*” and Fannev (1929) Siidi proeedmes Invi 
some expenmental basis Jn the work of Elman’s gioiip (1931 1931) ■” ’ " 
Morton (1934) md others previouslv rcportvil However thiv are iiiphiibh 
cmlr Jn certmu situations and more spceifieaUF are of no value in deiliiig with 
I those ulcers freqncnth found on the posterior wall of the duodenum eroilin- 
! into the pancrcis In iddition the results of such procdiires hue proud 

ros-lv unsilisfacton in the hinds o/mani ” ** * H.no no ittempt will 

I he mule to lompire such procedures with more thorouji and peihips inon 
I stitistiealK justifiable operations ^ 
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Ga s?nc Resection — 

^siro^terostorn'ij icrsus gasinc rnecbon \\hile the evidence a^'amst 
^Mstroenterostomv delineated here was Um„» accumulated a Ion’ controversv 
railed m the surgical literature between the pioponenta of ^'astroenterostomv and 
those who favored gastric resection Europenn climes, such as that of Hahtrer 
(1020),”“ and the Eniversitj of Budapest (1926) on the basis of their 

own comparatne studies found that the incidence of margin il uUer after gastro 
tnterostomv was escessnih high and the results rather poor, and at a relitiveh 
earh date thev began to resect more stomach for nicer A A Berg (1928, 
1930)” ‘® was one of the earlj -idvocafes of gastric nsiction m this tonntrv, 
and formanj vears was almost alone in this regard the resistance to tins radi 
cal approach to the ulcer problem being remarkablj griat throughout the conn 
tnX Walters (1932) ” as a result of comparisons he made between resected 
specimens seen in C erman climes and simiUr specimens at the Mav o Clinic felt 
that there was a goomedicjl difference lietweeii the uktrs seen in Fnrope, which 
Were assoented with a marked gastritis and those in America which were not 
He thought gastric resection justifiable m Europe but not m this coiintn 
Jejunal ulcers after gastroenlerostomv were explained as the results of a con 
Servative jiiocedure in patients in whom there wss an issociited gistiitis If 
this were true tlie incidence of gastritis m \merKa must be hieh indeed if 
Newlnirger s figures”* are correct 

p Hov^ever as the vears psssed b\ more evidence accumulated that gastro 
I eiitorostomv was a pnrtial failure as n curative procedure for ulcer and more 
I surgeons were converted to the use of gastric resection Vt present, the great 
majontv of surgeons ‘ ’ • *” *** ’* though ]>erhaps differing as to the 

1 extent of resection advocite gastric rescclion ss the procedure of choice in most 
\ surprising exception is found in lleuer (1944) and his associates 
•'"^ese writers although admitting that probaWj onh one third as manv jejiinal 
ulcers occur after gastric resection as after gastroenterostomv nevertheless felt 
this advantage of gsstric resection was oflset bv the higher mortalitj of this 
operxtion in average hand which thev expressed as varving m the literature 
between 2 and 22 per cent with a prolnble axeragr of 7 per cent Hovrever 
lewisolin (194"))”* pointed out that m most experienced hands the mortalitj 
for gistnc resection is onlv about 2 per cent Indeed on perusin„ the recent 
litemture some even lower mortalitj figures maj be found perhaps the result 
of the increasing number of valuable adjuvants to gastric surgerv For example, 
a mortalitv of 11 per cent is rc|»orted m 3GS partial gistrectomies at the ^lavo 
Clinic (1944) » Bsrtels and Diilin (2947)” reported 1 6 per cent mortalitj in 
121 successive partial gastrectomies and King (1946)* * reported no deaths m 
1 a senes of T") subtotal gastrectomies ^llin^ei ” in 1940 made an extensive 
review of the literature in an effoit to compare the results of gastroLiiteiostomj 
and gastric resection and recorded that the reported inculence of jejunal ulcer 
after gastroenterostomv vaned between 2 and 24 per cent while that after 
^astne resection v ined between 04 and 10 per cent which is rather convincing 
evidence that gastroenterostomv is not necessanlv the more desirable procedure 


TfFCENT Am i\CE‘} IN SUKOEKl 


^ ticuhirh mtercslin„ Tliej fmmd m routine auto]niPs on IJl us(s with „astri> 
^ jcjuiiostomy iloni. at s(jm« prcMons timt, that 2''. of thesi cams had 

' ^astrojcjuiml iileeis, and of Ihc 42 <asw antopsicd iiiorL than 9 montlis and iiii 
lo nineteen jcirs aftei operation, 22, or 52 pei pent, Jiad 8'astrojt;u»a! wleors 
Lnlip\ (1940), Mho imde a thoroi^h «tU€l^ of this field, felt that the aierase 
^ incidcnct of gastrojejnml \ilcer after gastroenterostomy is about 15 per cent 
It should be sml jbit in nearli all of these series, other eases ncre rctorilul as 
limmproMd Chuicli and Hinton (1940)“ felt that oiilj 24 5 per cent of their 
gastric and duodenal ulcers subjected to gastroenterostoniv could be consithrcd 
/■^s ciiied 1 xpcrimentallj, Wstfs (1903)“* hss obsened the spontaneous occur 
/v rence of jijmial ulcer in the dog after gastroenterosfomj and Dott and Iim 
( (1923)'” ln\e recorded a high incidenee of such ulcers after pastroeiitcrostomi 
combined with pjlorie occlusion 


gastroenterostoms which is properh placed near the pjloriis is commonly 
thought of as eniptiin,^ by grsijty tlrainase let the cspenmwifaJ work of 
rannon and Chke (1905)** mani sears ago showed that the intra aWlommal 
pressure relationships made this impossible If the pjlonis nmained patent 
foofi went through the duodenum rather than the stonn and Cirition ami 
iJIake obseraed that if the stomach was stretched hj ingested matenal, ohslruc 
tion might occur m the efferent loop bs its compression against the gastric wall 
thus rosuflmg in tin. ‘ mcious circle which used to Ik setn «o often chnicaWj 
r ase (1025)“ studied fluorostoincalK patients who had hod gastroenterc»tomiea 
and found that in successful operations the emplung time was shortened to an 
«, vSrta„e of three hours and lortj minnlcs 

|^’'^\Hurget and bteinberg {1922)*' and Elman (1929)*” ohsened that in dogs 
with posterior gastroenterostomies, doodenal regurgitation took plaeo thioUeh 
the stoma tlie stomach containing bile almost constantlr and neid test meali 
wcic rapidls neiitnhzed (m sixts to ninety minutes) Herein was supposed 
to risido the beneficial effect of gaslroouterostonij and since lii?h neiditj seems 
to be the most important factor concerned in the development of jejunal ulcer 
ns will be developed later in this paper the postoperative acidity should be of 
some importinee Holman and *!indnskj (193S)*” reviiwcd the literature on 
this subject and found tint a large number of writers clnimtd a reduefion in 
nciditv of 30 to CO jar cent, although some said there was no change it was 
noted that most of these analyses had been done with sarioiis test menN ami 


111 a somewhat unstandanlized manner Holman and ‘Sandusky, m their own 
icrus of seventy four cases in which Hie gastric analyses were done In a stand 
anlizul method using hwtamine found that the reduction in gastric aciditv fairlv 
iinillirmU attained with gastric resection is not possible with gastrouitero-stoinv 
^ Because of the high incidence of posto|>eralicc jejuiiat ulcers gastro-enfer 

istomi IS serv seldom tmplovedbs most surgeons in ulcer thorapv (odav Ithas 

,01 tar, abjnJooecl Irooocr Imt « nstnol rii.ofl, for poor p,ok ro.or »n,l 
.snocnll, tliow »ill, ob,tri,cteil atonic stomachc nml Ion cartr.o «ciilil,< • s„„P 
1 111 11,11 "roup that »a,trocntci«.toin, hiiEiicn the boot lonp lorn, rciiilli 
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Gasirtc Rejection — 

l ^G^iroenterosfomu itrsus gastric resection ^Mnle the eMdence against 
I s istroenterostomv delineated here was bem^ atci«nulated a long contro\ers^ 

. raged m the surgual bteratnre between the proponents of gaslrueutl-lostom^ and 
those who fa\ored gastric resection Kuropesn clinics, such as that of Ilaherer 
' (1920),*"' and the UnnersiU of Budapest (1926)," *" on the basis of their 

I own comparative studies found that the incidence of niargiml nicer after gastro 
I enterostomi was excessnelv high and the results ritlier poor and at a relativeh 
1 earh date thes began to rc«:ct mote stomach for ulcer A A Berg (1928 
' 1930)” ” was one of the earh advocates of gastric resection in this couiitrv 
and for mana a ears was almost alone in this regaid, the resistance to this radi 
cal approacli to the ulcer i)rob!em being reinarkalili ».rcat througliout the couu 
‘ ti\v*' Walters (1932) ” as a resnlt of comparisons he mule between resected 
sptcimens seen m German clinics and similar specimens at the 'Ma 3 o Clinic, felt 
that there was a seomedical difttiance lietwecn th* ulcers seen m Europe which 
were associated with a marked gastritis and tlio«e m America which were not 
He thousht gastric resection justifiable in Furopc but not in this cciuntrs 
Tejuml ulcers! aftei gastroenteroslomv were explained is the results of a con 
servatne procedure in patients in whom there was an associated gastritis If 
this were true the incideiui of gistntis m Xm^riii must be high indeed if 
New burger a figures"* are correct 

p However as the vests pasM.d bv more evidence accuiuuKted that gastro 
j enterostomv was a partial failure os a curative procedure for ulcer and more 
1 surgeons were converted to the use of gastric resection •Vt pre'»ent the gicat 
majontv of surgeons ' *" *" **' “ tlieugh perhaps differing as to the 

extent of resection advoiate gastric resection as the procedure of choice in most 
ca^ V surprising exception is found m Ileuer (1944)** and his associates 
•'^hese writers although admitting that probahh onlj one third as mans jejunal 
ulcers occur after gastric resection as alter gastroenterostom\ nevertheless felt 
this advantage of gastric resection was offset bv the higher nwrtalitj of this 
operation in average hands which thev expressed as varving m the literature 
between 2 and 22 per cent with a probable average of 7 per cent However 
IevM«ohu (1945)* * pointed ont that in most experienced hands the mortalitj 
for gastric resection is onU about 2 per cent Indeed, on perusing the recent 
literature some even lower mortalih figures maj be found perhaps the result 
of the increasing number of valuable adjuvants to gastric surgerj For example 
a mortalitv ot 1 1 per cent is reported in 3GS partial ,.astrectoraies at the Alavo 
Clinic (1944) Bartels and Dulm (1947)** reported 16 per cent mortalitv in 
121 successive pirtial gastrectomies and King (1946)* * reported no deiths in 

1 a series of 77 subtotal gastrectomies bollingpi"' m 1940 madi, an exteiusue 
review of the literature m an effoit to compare the results of gastroenlerostomv 
and gastrie resection and rceorde*! that the reported incid. nee of jejunal ulcer 
after gastroenterostomv vaned Wtween 2 and 24 per cent while tliat after 
gastric resection vaned between 04 and 10 percent which is gather convincing 
evidence that gistrocnterostomv is not netessanlv the more desirable procedure 
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/ ^tKcied J’/ii/iiy/oyi/ after yastnt resetlion 

(1) \ciilit\ Tlie Ixnefifial effett of gastne tt'^ictton lor ul«r mij l« 
mkI to ic>i(k in (1) a dinumitton of tlie gistric acitlitj, (2) a removal of part 
or a)] nf the iiJeir henijng’ portion of the stomach and tiooilenum, and (3) 

I a iletnasi m the emptying time of the rcmamin^ stomach 'WmIvcKtcm anil 
Hcrg listed fne factors which unite to determine the postnperatne 

iLiditj uftci gastric resection Tliese factors were (1) lcmo^ il of the antnim, 
ihnlishuig the chemical phase {if Ldkm s ii\|H)thesis is cornet), (2) the cc 
lent of resection dctiimimn^ the amount of fuiidic vereforj tissue rcnioied, 
(3) the nmnnnt of regiir„italion of dnodenil fluids which occurred through the 
stomi (4) the degree of lagiismnc (rntaliilitj and (5) (he amount of gas 
tritis present These wiiters found that it was possible to produce achlorhjdna 
hi extensile lescctioii m onfi 50 per cent of p itients with duodenal ulcer iiilh 
1 lush preoperatne actditv, Imt stated lint in tweiiti &ix such patients in whom 
oxtcnsiic icscction was eonihmed with unilateral sapotonij nchlorlndna was 
eonsislcnfU piodiieed 


«^\\hat can Iw expected of gastne Tc»eetion aseoticanis a Tednctiwn tn acidits \ 
J ewjsolin uid f iii*hiir„ (1927)*® lefwrfed (hat iii a senes of S5 subtotal (,8S 
trcclomiis 64 iiaticntsli id postoperative achlorhidna Klcm (1927)*’‘ reported 
tint “partial’ jnsfrcctonii prodneed immediate hipoiciditi or niiaeiditv iit 
7h per cent of patients with gastric ulcer hut in onh per cent of patunts 
with dnoduia! uUor, howcicr after six month' thi«e penenta„es rose to 100 
nnd G6 per emt rcsiicctucli Klem was unatile to explain these later chinges 
hut thought thci might be due to a lowered signs tone or to a diminished irri 
tahilits ot the remaining parietal eclK I ske (J028)’” found that oehloilnilria 
was prodilcul tn 'iO of 51 of Ins cases as a result of partial (half) gastrcctomi 
5 per cint of tin si cisps were ibssified as e\ei JJeiit results uid he stated that 
no ivjunal iiUtrs diicloped in this scries kll the jiatients studud b\ ‘sliai and 
liiibhon rohen (19JG)‘ * Ind athlorhidria iftei psrtiil gastrectomi Tin ira, 
portnni e of the rLp,iir„ifation of the intestinal contents at the btoma was tmpln 
si/cd hv St folin s ^rmip (I9?9) ” who found that m 26 nsecfrcitis liih iias 
prrsint in tin. stum uh in nil except 2 that the peptic actniti of the gastric 
contents wns marlodh rudiiccd in all and tint fne h'drnchJonc aud «flx 
absent m 22 cases diininishej m 3 and normal in 1 I ihei and ’Marshall 
(1*117)*'® recorded that 64 per cent of their castrcctomizcd patients hail post 
iijicritive nililorlndna or a flee and of less than 10 per cent 

It should be cmpliasucd that most of these earlier studies wire done iisin„ 
lanous test mt als wluch -•le meipable of elicitin? the maximum neid secrcton 
n pons rowbh with lust inline I sing histamine Mil ines (193G)”' noted tint 
to CO p< r cent i>t uh.r patients with subtotal .asirrefonn dnelojied aehlor 
hcdrij 'in 41 Mn<toinizid patient' Strauv. md Ins colleagues (1937)*’ 
fouinr^c hlorfic Jna to hi'tsmine in onli IS /lafienls bill a marked reduelion 
leulilN in ’’) thf'< workel^ lell that the ilinieal nsiiKs w.n not eorrehtcsl 
luth tin iHistopiratiM acuTdi but it i*. noteworflij that the nnh patnnJ with 
-lUn.jrj.nnl nliiT i" I™'"!''-''"'''' 
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x^as lu most cases’ rtdiiml or ili4nt The lustinui.e anahses npoKrcl b 
lleiK r and llolmau (1943)*'* indieati-d thnt m C3 ii’^cptions tor dwodeiial vdcei 
17 ratieiilb^wcrc acliiorindttc, 15 hut^a low atitbts anil 31 bail a Ingli pos 
operitise aciditj, while m 25 KS<.ction4 for paxtrie nVi-i, lb bad pob\T>pct%\\s 
aehloihMlm, \had a low i>osloperatue nciditj and m 2 there was no clmv 
in the aeiditx There was a consider ihlo s iriatmn m tlie extent of these 
tions explaining the marked difEercncts m pobtoperatue secretion Heiitr in 

Holm 111 weie unable to find ans eorrelation between these acid sallies and tt 
dime il results and since 3 of 11 pstienls with two thirds or more of the stormi 
risetted showed an aeid rcsjionsc to histsmine hut bad 5 ,ood results thes ft 
that the chant ca of ensuniig athlorindns or better results h' inercssiii., tl 
sue of the riscetion beioml a modersu one were rather small Lcwisoh 
(lO-lo)”* recentU stated that with a thret fourths to four fifths resection of H 
stomach anacnlUv was obsersej in 60 per tent of the patients after operation 
Patitiifs who had Iiad a \ancts of operali'e procedures for nicer we: 
studied bj A\an^ciisteen and 1 aomn (1942) *” tliciting the maximum stirclo: 
response with thne swcccssui. doses of 0"> of hi-stamnie Vftcr oiih tv 
procedures iianich a three fourths gaHrtc restclion with a Ilofineistor rctr 
colic anastomosis and a Fmstcrer three fourths resection for exclusion wi 
remoial of the antral mucosa was am sitniificant pereentie.e of schlorliMlt 
found \\ ith tlic first opcnlion 52 of S2 pxtients bhowed achlorhidnn 'iiid 
of II patients who had the second t\pe of prouduro showed it both hgurii 
out to be approximateU 63 per cent It is aoiin noteworths tlut in neither 
those two groups of patients did ant jejunal uKers occui 

On the cxpcrimciuil suit the impoilxnct of the fictor of neutralizati' 
was emphibizccl bj the work of I’ortis xnd Poriis (J92C) *'♦ \f(er stibfol 
gasticetom} jii dogs thtx found no fiec icid in the remnant of the mam stonni 
but X fimxll Patios pouch continued to secrete free acid Stembcfc BrongJn 
and Iidgoff (1927)*“ emphasired the same factor b\ rcbcctm^ the auttu 
with gastrogejunostomi m dogs thee found tht, free acid was reduced or xbsci 
but wlun the duodenal contenU were then debated to the tenniml ileum t 
'“iciditi in the fundus prompth rose to high leteh If results in dogs are appl 
^bJe to man the work of Faulev Strauss, and Irv (1932)' ^ and Sliapiro m 
ner^, (1934)'“ should temper enthusiasm for subtotal j.astrtetomv Both 
Ihebt groups emphasized Ibat the gastno acnlits returned to normal lev 
bosenil months after a subtotal gistrectom' Shapiro ind Berg thought l 
size of the stoma was espeeiallj unportmt is an mfleiefiee on the amount 
re^iirgitition (and thus dilution and neutralization) that occurred 

(2) tmptjing Time The x ns finding of (aso (192o)” mdicatesl tl 
the emptMng time n mariedh dKreased after gastric resection he notcil 
Average eniptsing time of fifteen minutes to <.iie hour after a Billroth I res 
tion but an emptsing time of four and one half hours after a Poln modifi 
tion ot the Billroth II procedure Isolh cxpenmentil ind clinnal ohsorsxtu 
‘made l.\ Mi-cra\ Birden and Rasdin (I937>“» indicated tint if 


2‘>4 \n\ \^cFs biiuui ^ s 

^AUrnd vhtjstolotjij after yaitnc mechott 

(1) The beuefioal effect of gastric rtscction for iilctr ma\ k 

Slid to kskIc in (1) a dinmmtioii of the {.sstric ac idiU (2) a removal of part 
01 all ot the “ulcLrlicaimg’ imrlion of the stomach and duodenum and { i ) 
a tfccicsc in the emptying time of the remaining stomarh ANinkektem and 
erg (lOlS) ’ listed fiee fattow which unite to determine the postoperatne 
neu il) after r,astrie risiction These faetois weie (1) icmoval of the antium 
nl>olislun„ the elienneal phase {,f Fdhin s lupothcsii. is correct) , (2) the ex 
tent of rfscetion dcferininmg the amount of fundic seerctorj tissue remnied 
(3) the amount of regurgitation of duodenal Huids winch occurred through (he 
stoma, (4) the degree oi xagiis lune irnlahiliti, and (0) the amount ot gas 
(ritis present These writers found that it was possible to produce nchlorhidna 
bi extensile resection m on)\ 50 per cent of pstients with duodenal ulcer with 
i huh preoiientiie nciditi, but stnted tliat in tircnti six sitcli patients in iihom 
extensile resection was eombmed with umlatcral lasotomi arhloihjdria ms 
consistenth produced 

--Wlnt can be expected of tttsirie resection as concerns a reduction in neiditi f 
I niiisolm and (■iinsbiiu (1927)“ reported that in a senes of S') subtotal pas ‘ 
trcetomiis C4 |<atients had postoperalire aohlorh)dna Khm (1927)*'* reported 
that ‘partial pastrcctomi prcHluced inioiedialc hipoacidili or anaciditi in 
7h per (cnt of patients iiith gastric ulcer but in onK J8 pir cent of patients 
with duodenal ulcei, lioiieicr after sw months these percentOoCs rose to 100 
ami 60 per tent rcspeetivtli Klein was unable to explain these later chan^.es, 
imt 11iouj,lit ihei mipht be due to a lowered lasus tone or to a diminished irn 
f ibiliti of the remammp parietal celK Lai e (192^)’“ found that achlorlii Jna 
iins iirodiiccd in 'irt of 51 of his cases as a icsult of partial (half) pastreetomi , 

97 ’) per cent of these cases were classified as excellent results, and he stated that 
no jejunal iiliecs dti eloped in this scries All the patients studied bi Slim and 
< ersluui ( oluii (IfldOV ’ had aclilorhidrn after imrlial pnstrectomj The im 
portniiec of the rc„ur„it«fion of the intestinal contents nt the stoma was empha 
sized bi St lohn « proup <19J9) *’ who found that m 26 resections bile was 
|ir<sf’nt III the stoiii ich in all except 2 that the jwptic octiviti of the gastric 
contents uns markedly rediue*! m all and that fice Indrochlonc B(u1 wa-s 
absent in 22 cases dimimsbel m 3 and normal in 1 I ahci and Mni-shall 
(1057) "> recorded that b4 pel cent of their gastrectomized patients had post 
opt I itiie nchlorhidria oi a free acid of less than 10 i>cr cent 

It should be smpbasizcd that most of tlies« earlier studies wire done usin,, 
innmis tost nii als whuh '’•c incapable of elieiting the maximum acid secrcton 
iispons j ossiMe with hist uinne I sin„ histamine ^liluies (1036)**’ noted (hat 
Ti to 6fl pel cent if uh»r jiatmits with subtotal ^astreetomi diieloped nchlor 
liidna 'll! 11 n streilortiiAd pitients strauss and his colleagues (I037)‘* 
rciund'Tdilorhidni to hist imine m onli IS patients but a marked reduction 
in leicliti 111 2 ) these workers ulc that the elmnal nsiills were not correlated 
with tin postopiratiic aiubti hut it is notcworthi that the onli patient with 
astiojejunal ulfcr in their sems liad a Iii-h postoperatiie aei.liii Tomoda 
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ancl-Aniiull (ISJb)'"" rU'orltJ that after Billroth II re-iaiolv. thr tiullt' 
\\as ni most cases’ ridueed or aWnt The liistanunt anahscs rtpoitod us 
Ilciier aiid llolmau (1943)*’' imliwted thit in 63 rts.ctions for duodtml nicer 
17 pUients wvre acklotlvvdnc, 15 h*ul,a loa itiditi and 31 Ind a lush post 
operitise aculits, sshilt in 2o rtscilions for s>'*trit nicer, IS Ind poMoptrntuo 
icWorhs dn i, ^ hnd a loss postopeTali\e v.viA\ and m 2 there wn no chansi 
in tin. acidits There was a considenhle sanation m the extent of these resu 
(ions expUinin„ the marked dilftKiues in iwtetoperatne secretion llevar and 
Holm in Mere uinUc to find an\ correlation lietwcen these acid saints and the 
rluiical results, and. since 3 of 11 piticnts with tno-tlurds or more ol the stomach 
resected showed an acid response to histamine but had t»ood results, tht\ fcU 
that the elnneis of ensurmp; athlothxdna or liettcr results b> increisina; the 
sue of the resection bexond a moilerate one were rather small I cxvtsohn 
(194o)’'* recentlx stated that xxith i tliree fourtlis to four fifths resection of tlie 
stomach anaciditx was olisetxcd in 60 pet cent of the patients, after operation 
Patients who had had a xanctx of oiKrraiixe procedures for ulcer wens 
studied l)x \S anpxmteen and Lanmn (1942) ' eliciting the maaimum bci nton 
response with three sueccssixe dosos of 05 mr of histomiia Vfter onlx two 
procedures jiamelx a three fourths gastric resection with a llofineisttr retro 
lolic anastomosis and i Finstcrer three fourths recn^tion for eachision’ with 
removal of the antral mucosa waa anx sisnificant percentile of achlorhjdria 
found With the first operation 5’ of 82 patients showed achlorhidria and 7 
of 11 patients who had the second txpe of proeednre showed it both figurin,, 
out to be approainiatelj C3 per cent It is asam notewortln ili it in neither of 
these two {.roups of patients did am jejunal ulcers occur 

On the experimental side, the importance of the factor of neutralualioii 
was emphisized bx the work of Portis and Portis (192G) \ftci subtotal 
gastrcctoms in dogs thex found no free icid in the remnant of the nnm stomach 
but a small Paxlox pouch continued to secrete tice acid Steinberg BroUohcr 
and \idgofI (1927)*“ emphasized the same factor, hx ja-. rJ'n, xi© fr«m 
with gastrojejunostoinx m dOoS Ihev found the free acid xvas reduced or absent 
but when the diioilenal contents were then dexiated to the terminal lUum the 
hciditx in (he fundus promptly rose to high levels If results in dogs are applic 
^ble to man the work of Faulej Strau-o, and Ix-v (1932)* » and Shapiro and 
Her,. (1'>34)*‘' should temper enthusiasm for subtotal {.astreetomr Both of 
these groups emphasuod that the gastric aeiditx returned to normal levels 
scxiral months after a subtotal gaslreetomx Shapiro aud Berg thought the 
size of the stoma was cspeciallx important as an influence on the amount of 
regur,.itatiou (and thus dilution and neutralization) that occurred 

( 2 ) 1 mptxing Time The s rax findings of Case (1925)“ indicated that 
the emptxing time is niatkedlx xIceTeased after gastric resection he notctl an 
Average emptxmg time of fifteen minutes to cue hour after a Billroth I nsec 
tion but an emptMwg time of fonr and oni half hours after a Polxa modifiea 
tion of the Billmlh II procedure Imth experimental nnd clinical olisc nations 
‘madi Iw Meeras Banlen and Raxdin (1W)«» mdicnted that if J, xpoj.ro 
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^Allocd phyiioloijy aflci t/astnc reiec/ton 

(1) \ciditj The bewfidal effect of o'astnc resection for ulcei maj K 
said to iti^ide m U) a diminution ot the. j.a^tijc aciditi (2) a removal of part 
01 all ot the ‘ ulcer hLiniig’ portion of the stomach mid duodenum and (3) 
i a decrease in the emptjing time of the reinaminij stomach A\inkeKtein and 
crj (IPdSj”’ listed five factors which unite to determine the postoperative 
audit} ifter gastric restction These factois weie (1^ removal of the antram, 
abolishing the chemical phase {if LdLin i hrpofjiesis is correct) (2) the ev 
tent of resection determining tin, smount of fuudic secretorj tissue removed 
(3) (he amount of rcgnrgitation ot dnoitenal fluids which occurred through the 
stoma, (4) the degree of Tsgiis nerve Jrntahilitv and (3) (he amount of gis 
tritis present Thcae writers found that it was possible to produce aebloih)dm 
hv extensive ri section in onlv 50 pei cent of patients with duodenal ultei with 
0 high pieoperatue aciditj, hut st itert th it in twent} six such patients in whom 
extensive resection was comhintil with niiilateral vagotomv, achlorh>ilria was 
eonsistentiv produced 


-IVliat cm be expected of gastric resection as concerns i reduction in aculitj ? 
Lcwisolm iukI (iinzburg {1327)’®* report! d that jh g series of S'! subtotal gas 
trcctomies 04 jiatients had postopentive schlorhvdrn Klein (1937)‘’* reported 
tint ‘partial {,asitioctom\ prodiued immediate hvpmciditv or amciclitv m 
7^ pel cent of piticrts with p.istnc ulcei hut in oiih 18 pci cent of patients 
with duodeml ulcer however after six months, these percentages rose to 100 
md 06 per cent rc peitivch Klein was unable to explain these later changes 
hut thotvht thev might be due to a loweud v igiis tone or to a diminished irn 
fabilitv of the remaining parietal cells Lske (1928) * found that achloihvdiia 
was produced in '10 of 51 of his ciscv os » result of partial (half) gastrectorry 
97 "i per cent ot these cases weie cl issified as ixeellent results and he stated fhitt 
no }pjiinal ulcers devcloiud in this series All the patients studied bv Sliav and 
(tcrshon Cohen (1936V * had achloilndria after paitnl gastrectomv The nn, 
portance of the ri.gur,,itation ot the intestinal contents at the stoma was empha 
sized b} St John s pionp who found that la 26 resections biJe was 

jircsent in the stonneh in all except 2 that the peptic actiritv of the gastric 
conti Ills w IS marl ediv reduced in all and that five hvdrochlonc acid was 
absent m 22 cases dimmisheJ in 3 and normal m 1 lahev and JfarshalJ 
(1937) recoided that 64 per cent of their gastrcctomized patients had post 
ojiinliVL arlilorhvdria or a fiec acid of Jess than 10 per cent 

It should he craphasind that most of these earlier studies wen done usm-, 


vniioiis lest meals vvliiih aic inrapahle ot ilicitiiu the maMmiitn acid secretorv 
iispons-' rnssihh with hist iminc lfsin„ histamine ^fjJaiies flOdfl)’ ' noted that 
)'i to rO jur <ciit of ulcer Jiatinits with anhtotal ^avtiectonn dcvi loped aclilor 
hvdna ' lii 31 ,.as 1 rt<toniTnd patients Struiss ami Jus lolkagues (1937)*’ 
'lound-ifhlorlndm to liislamim- in onh 18 piticnts hut a marled reduction 
iditv in ll'f'-'* vvoikers ult that the eliniei! nsuKs ucie not lorrelatcd 
ai.ilil' tat .t^notreorth, lh,t the onl, p,tienl p.tli 
.utrojcjonsl iiltcr m tlirir «nra tad t liKh po^toprilp, ac,rl,t> Tomo.Ii 
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am\N\r™,aU (IS*)-” tcpo«=d tliat nfter B.Uroth 11 tesiclwns tl.c aud.t) 
«Ba 1u most oases' roduceil or iltint The Instominc analtscs reported l.j 
Heaer ,nd llolmap (1943)''- indicated tlmt in 63 resections tni duodenal ulcer, 
17 pati.iitSmcre acUorlndric, 15 had a loa acidilj, and 31 had a I 113 I 1 post 
operitue aenlitj, nliilc 111 25 reseetioas for gastric ulcer IS had postoperatiic 
aelilothiaria, S had a Ion imstoperalnc' aciditi and m 2 theie lias no iliaiigc 
in tht aciiliti There was a comidcriblc \ariation m the Mtent of ristc 
tions, esi>Iamin„ tlie marked tlitferenefs m iHJstoiwntne stciction Ilciur niul 
Holm 111 were unable to find an^ cornlation lietween these acid silnes and the 
clinic il results uul. since 3 of 11 piHcnts nitli two thirds or more of the sloimch 
resected showed an acid rcsiionse to histannnc but had good results, thej Iclt 
that the chances of ensuring achlorbtdna or better results be increasing tlic 
size of the resection bc'oud a moderitc one were rather small I cwisohn 
(l94o)»‘ rcccnth stated that with n three fourths to four fifths resection of tlic 
stomach auaculitc was observed m 60 per cent of the patients after openttoii 
Patients who had had a sarictx of 0 |>erati\e procedures for ulcer weu 
studietl li\ ^\antcnsteen and Lannm (1942) •* tlieiimg the maMmum sccrctors 
response with three successive doses of 05 mg of histamine After oiih two 
procedures namclv, a three fourtlis gastric re*«ction with a llofmeistcr retro 
colic anastomosis and a Fmsterer three fourths resection for exclusion witii 
removal of the antral mucosa was anv sicmfie-jiit peuentngc of achlorhvdrn 
found With the first opention 52 of b2 patients showed Tchlorhjdrn siul 7 
of 11 patients who liad the second tjpe of procedure showed jt both hgurin„ 
out to be approximatclj 03 per cent It is agnm iioteworthv that in neitlier of 
these two groups of patients did am jejimal uUers occur 

On the experimental side the impotlance of the factor of netitralintion 
was emphisizcd bv the work of I’orlis and Portis (192C) \ftrr subtotal 
gastn ctonu in dogs the' found no free acid m the remnant of the mam stomacli 
but a small Paslo' poucli continued to secrete free acid Steinberg Brouglier 
and \jdgoff (1927)’** emphasized the sime factor bj resecting the antrum 
with gjstrojejunostomj m dogs they found the free acid was icduecd or absent, 
but when the duodenal contents were then deviated to the terminal ilciim the 
■hculit' in the fundus proniptlj rose lo high levels If re-iults m dogs are applie 
^ble to man the v'ork of Paulej Strauss and Ivv (1932)”® and Shapiro 'uul 
Her,, (1934)“* should temper enthusiasm for subtotal pistrectomv Both of 
these j^roups emplnsized that the gastric aciditj returned to normal levels 
several months after a subtotal gastreetomv *?hariro and Berg thouTlit the 
size of the stoma vns cspecialh important is an influence on the amount of 
re,.iirHtition (and lhu> dilution and neutralization) that occurred 

(2) Lmptjing Time The x rav findings of Case (1925)'* indicated that 
the emptving time is markedl> decreased after gastric resection he noted an 
■average emptiing time of fifteen minute-> to put hour after a Billroth I rcsec 
tion but an enipt\ iiu time of four md one half hours after a Poh a modtfiea 
tion of the Billroth II procidurt both experiment il and clinical observations 
‘nndc bv Mterav Bnnlen and Ravdin (1937)**' indicated that if h'pnpro 
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tc.mtmi'i IS prestiit it nni result in nutrition il cduri it tlic slomi, and a luaiked 
fwJon-.ation of tfic ompti 1115? (mie aftir n-s«.tion Inle fairh rapid cmpljing 
is desirable, -iiul a rclatnih hr^stoim important m relation to the neufraliza 
tion ot add b\ ic^ui'Citation of intestinal rontents througb the Moma, and abo 
important m presenting a “jet effect” producing trauma to the intestine it 
Ins been pointed out ba Ciistcr Butt, and Waugh (1946)’"» that if the stoma 
IS too large the so called “dt mping ssndromc ’ maj ensue This syndrome the 
result of execssneh lapid emptsing and perhaps in part a manifestation of 
resultant Inpennsiiljmsm « eharaeterired clmieallj b« nausea weakness, 
uarmth, sweating and palpitation which occur after meaU and are rclieied 
In hing dowTi In a senes of 500 gastric resections, these authors found 2b 
such cases an incidence of 56 per cent and on the basis of this mfonuatiou 
advocated the Ilofmeister tjpe of anastomosis in preference to the larger stoma 
of the Polj a anastomosis 


There is some evidence that the gastrojcjunosloiny stoma after resection 
df the stomach develops some dcgiee of sphincter like artmlv Vitkin (1940) *” 
studying resected patients fluoroseopicallv and resected dogs bv means of balloons 
placed at the anastomosis through a „astnc fistula noted that there was a 
rhvthmic evacuation of the gastric remnant occasioned bj a periodic opening 
and closing of the anastomosis due to peiistnltic contraction of the efferent 
loop Schindler and Pailev (1941)”* have oliserved such sphuieter like con 
tractions of the stoma through the gastroscojw Kennedv, Revnolds and Cantor 
(1947) ” •"* speak of the * tnie stoma” as being not the eirtiimferenee of the 
residual stomach, but onlv that narrowed jejuna! diameter into which the sfom 
ficli empties found at the lower end of the anastomosis Thev have demon 
strafed both bj x ray view and at operation (for incisional hernia four years 
after resiction), contraction of the circular fibers of jejunal musculature in 
this area m a sphincter lil c manner with some outpouchuig of the proximal 
jejunal wall of the stomach Tho arrived at the conclusion tint the sue of 
the true stoma remains the same (that is the caliber of the jejunum) re„ardless 
of the tv po of anastomosis 


V ^(3) Fxtent of Risectioii W itli certain exceptions the opinion that gastric 
resection is the elective iiroceihirt of choice in most cases of gastric and duodenal 
ulcer is fairlj uniform but there is less unanimitj of opinion with regard to 
the extent of the resection neccasarv to prevent recurrence of the disease 
fJriham (1933)”* advocitod 1 reserlion of three fourths of the stomach noting 
that of the four jejunal ulcers which occiured in hw senes of gastric rt sections 
three Wire in jiaticnts who had limited resections The Lalicv Clinic group 
(1937)”' likewise believed a rescelion of three fourths to four fifths of the 
stomach is necessary and ’Marshall ( 1945 )"» quoted illustrative case?, of gastro- 
jejiiBal ulcer after lesser resections Hunt ( 1941 ) *’• however lieheved that 
such a radical resection interferes loo mneh with the function of the stomach 
as a reservoir and felt tint m tlie ordinary case hemigastrcetomv will provide 
tca.on.lilc awirance tl.at jejmial ulnr «,ll not «...a but m aa«.a a.Ih ta 
ceaa.teU In"? B"*™ ''' I™"'’'"-' Likatnaa 

tianderj (19-15)'” reseated oitls about one half of the stomaeh for nicer but 
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aam.ttcd an incdenca of 8 per cant jejnnal ulccra after opcrafons for cluodcnll 

ulcer , 

^ A fletailca -\nalvs\^ of ci^ht restctions foi gastric and diiodensl 

ulcer In Holman and ARSusm (1943)** indreated tint all Imt one of their 
ele\en patients with two-tliirds of the stomach resected had achlorhjdrn or 
low aciditv , and onl\ 2 j per cent of those with ant'Til resection had lowered icid 
Since the\ indicated that jejimnl ulcers occuned oolj m those with a free HC 
oicr 60 per cent after resection their conclusion that the clinical results show 
no relation to the postoporatue nciditj is rathei surprisinR E\eu more sur 
prising is their conclusion that the clinical results were not related to the e\ 
tent of rcsecUon although ther indicate that there were no un&ntisfactorj re 
suits in the group with two thirds or more of the stomicli resected It was 
stated Barrels and Dulin (IM")*’ that m their experience more patients 
had achlorlndria after iC'CCtion ot less thin twolh'fds of the stomach than 
in the group wi\h a more radical resection This is quite biirpnsmc in siew 
ot whal ts knowtv concerning the ph'siologv ot the stomach Howeser, thev 
admitted that recurrent ulcers are more frequent aftei conscrvstin. than after 
the more radical resections 

Ricnlioff (1945)«‘* prefered a rather conscrsati'c resection going no higher 
than the incisiirs angularis on the lesser cunature ttitb this procedure 40 
per cent of his patients were atldorludne after operation and most of them 
simptom free and he thus concluded that the success ol gastric rejection for 
ulcer depends chiefli on'tho permanent reduction m gistric aciditi An inci 
deuce of 9 per cent jejunal ulcers is claimed bj Rieiihoff but angeiisteen 
(1945) ** inahring Hienhhff s own figures noted that if the patients with 
episodes of ,.astTOintestinal breeding after operntion were added to the TniTtiber 
of proied marginal ulcers, thti figure would reach appro\imatelj 21 per cent 
and m addition another 16 per»ceiit Ind sufficient pain to he classified as poor 
results I 

^^^./diTthis foiiiicction some experimental work done at the Uiincrsitj of Alin 
ncsota IS of interest Baronofskc and hix colleagues (1945)’ performed resee 
tioiis of the Billroth I t' pe of Tam m, extent in dogs 75 per cent of the dogs 
with either one fourth or one half of the stomach resected dex eloped ulcers when 
injected repeated^ with histamine in beeswax but a three fourths resection pro 
tected all of the dogs from histamine induced ulcer I ikewise Lannin (1945)” 
lu similar experiments showed that a three fourths resection of the Billroth II 
\ariet\ would piotect dogs a-,amst histamine induced jejunal ulcere while, re 
section of one half or less of the stomach would not This experimental evidence 
has been repeatedlr emphasized b\ Wangensteen (1941 1945) who 

observed on the basis of liis clinical experience that onh after a resection ot 
three fourths or more of tht stomach can one achieve as high an incidence of 
acblorhvilna as 63 pei cent ‘Moreover, he claimed that in liis experience jijnnal 
ulcers almost never occur after such an extensive procedme 

j^'irost surgeons realize quite well the difhcultv encountered m istinntin„ 
the percentage of the stomach removed at the operating table No ahsolutelv 
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j^fluiuate inetlind has hcra de\isetl for <loii^ thi*. but A\ angensteen s group 
(IWO) '* believed that thc\ can mike a faulv close estimate bj dividing the 
s^inath into a senes ot leitaiiqles ind tnangles md measuring these In addi 
^on tliej attached eimsulerabk importanet. to tlie weight and area of the tissue 
/'rcmcned, ijehevin^ flint, unless the stomach is tremendousU enlarged, the re 
movnl of 200 sq cm (mcnsmetl on the scrosil surfnee) is adequate, ns is the 
removal ot ISO to 220 (im of gastric tissue 

VXi) Aarieties of tastiii Resection The original Billioth I operation 
loiisistin^ of tile umonJ oi t jmrtion of the stomach and the p^Inrus and 
[iirfoiming n nnstroduodenostomv oi one of its niotlitications would appear to 
]ii(-Slivc the inumnl plivsiologic relationship lietter than other methods pro 
vidnt’; relafiveh noimal stimnhtion of pniicieitu and hiliirv secretorv ae 
tivitv However, AAalters (1937)**’ lias shown Ihnt n „reater reduction in 
atiditv IS obtained with somi. mwlihcition o( the Billroth II procedure than 
can he obtuiied with the Billroth I prociJuic Since the e\penmental work of 
Lannm (19-15)” md Barouofslv s group (IW))* Jus confinned the olmical 
imptcssion tint m extensive rf^itmii is ni.eeN»iiv to ptivcut uleer recurreme 
most smgeons like Jjahev (10?9) ' * Jeil jhit the JJ/Hroth I optration might l>e 
unsite cspccnllv in casts of duoileinl uUcr witli edcmi ami indiuatinii ot the 
duodenum since the amstomosis mij-ht W made under tension or the opeiator 
might riduee the estcnl of the losectiou m ordtr to insure en anastomosis with 
out tension Consetinenth most sunjeons* ' ** *'‘* preter some modification 
■of the Billiotli n tcchiiKjne in whuh th( duodenal stump is closed and the 
jejunum anastomosed to the stonnch remnant The modific itions most iri 
quetifls used in the Polva operation, with m end to side anastomosis the stomi 
being the entiie width of Iht lumen of the stomach remnant, or the llofraeistcr 
modificntion of the PoBa operation in which a jiortion of the gsstric remnant 
IS closed and the anastomosis made with the lemsinder Fvideme that one 
ot the variants of the Billioth II Ivpe of anastomosis should be prelerable to 
the Billroth I varietv was (ontiibiitfsl bv Skmlierg and Piofbtt (1932) ' whu 
found tliat tliev could prevent ulcer formation m dogs which hid the Lxalio 
short circuiting pioccdnre (vide snpri) hv porfonniii^ a suhfotaf gasfrectorat 
with a Polva oi Ilofmeister an 
in ulcer development despite th 
to the mechauical jet effect 

I irastomosis It appears to mil c little difleienee whether the afferent loop 
IS placed on the lesser curvature or giealer ciuviture sides hut greit importance 
has heen attached fo the length ot the affiirnt loop this will he discussed in 
a htei section 

•X In certain cases CTxl^denal ulrer particularlv those involving the common 
duct in the infftniniatorj^q;oce-t^ or siurounded In a diffuse inflaramator' 
reaction removal of the pvlorus and of the ulcer is difficult or impossible with 
out damagin'' vital struct ires In this tvjw of ease Fiiisterer (1031)” ad 
TOCatfil tc«ct.o,. for i«ta,.on " prrform.n, a rorunon of I lie Pol.i me-, 
tooioeis lint not remontig the pTlonie mkI p'lone ni.tnm. Mtlioiid, he fill 
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that he obtained 90 per goo«l with this proeulnn Mnoiis siir 

l^eons' ** *” ha%e noted t liuV ineidenee of jejuiml iiher ifter this proiedurt, 
one of the highest fienro^ bf‘ing\41 per cent quottd hi Ogdue (19'^'=^) * ' \Uen 
md ■\^ eleh (1940) ® W nii-eiisteW (1942) ”* and othtrs practice smli a proee 
ilnre in diflieuU rase<» but &tre^sW imiKiTtwe of remoMnf; the -lutral mucosa 
111 onler to preient jejunil nlcer\ Mooic (1947)*® tUseiibed a pntient who hid 
e\i(hnce of mir^inal ulcer despite^epeated resections for exclusion but when 
the niitnl nuicosi was rinio\e»l\he ^ceo^cud nnf.eiistcen and I aiiniii 
(1942)="» tilled attention to the uhsHisfactorx tlmical results after reseftmii 
fop exclusion it the antnl mueosv^is not rtiiuutd 11 is interesting tint in 
I annul s (1945) ’ smis of txpermitnts dogs with i Finsterer resection foi 
exclusion in which tliiee fourths of the stomach was remoced, failed to dexclop 
ulcers after injtctions with hist iiniiu in beeswax whether or not tlit intral 
miuosa ms runoKd Iloueier m the 1i inds of Pnrse and Schilling (1947 ) *” 
'tOperient of then d<vs uhnh had i two ihmis ^istni nsection witli tin pxloric 
antrum left uita<t divehipul jenunl nicer after hist imiiie injtctions but imh 
per tent of d(>..s with the •same risietion with lemovnl of tin. p' hints de 
teloped histamine ludiKcd ulcers 

^ Ketnoval of i tmucuKr tKtrtum «l the st«nn< h {roin the ^rcattr curt ituie 
side or fniulusiPtoms was projioMd h\ t onnell (1029 1932) * * heeinse h( felt 
that such a procedure <.arrie«l 011 iiisisiuflc nit risk and still removed a consider 
able imoinit of ncid jirodiuing tissue However his (jiioted mortilitv rate was 
14 3 per cent siul one recurrenie occurml m fourteen cases Ills expermientnl 
work oil dogs invlKatvd tliM while thv ^ostne nevdits was cmisiderablv reduvetl 
soon after the opention it liter returned to normil values \latson (193)) *“ 
as well as ^eelv and 7olliii«cr (193a) •* also noted that after such procedures 
111 do!;8 the reduction in apiditv vvasoiilv tenqiorarv btraiicrclv enough Faiilev 
and IvT (1936)'*’ found that such a procuhue prevented nicer formation 111 1 
considerate niunbcr of thiir M inn W illnmson docs and haniiin (1945)' 
observed tint althoiuh luudnsictomv nlom filled to prevent histamine uidiieed 
ular? funihiscctonn lomhuieil with -astnijejuiiostomv appeared to furnish 
protection acaui't the histamine indiucd i«l«r This eoinhuntion of fundiisci 
tomv and Kastrojejunostomi has been noitoimed m eiJit patients m INanccii 
Steens clime” Mthoiuh achlorhvdrii was avhieved m onlv two of these 
tndents no postoperative j« jiiinl nleers were reported in the tollou up stndv 
yIIcIipmuc tliat tvcttlrxliialww wt •vcwl h\ w .wt^at-stiwu of vntestvnal jniets 
vvas the chief factor of success m inv opciatinu desuned to ablate the nicer 
diathesis be lovicnng the gastm aciditv Oivinc (192>)’‘' recommended a pv 
lone e\clusion with c.astrocnfen»stom\ without rcmoial of am portion of the 
stomaeh Surh a pnxe^ure was modified h\ Bineroft (3932)* to include re 
moval of the antral niaeoai However att the eNiwrimcntal .Mdence indicates 
that this iiropcdure is of httU value ( nndlav U''4lt”‘ noted an increase in 
the gastric neiditv in dogs after sneb a prcKedun fn attempting to dtvist i 
method (ifcholccvsto.astivstomv vvhicli would prxveiit (holin„itis '^andblom and 
his eollea.ius „v.i f entile (193'.)' « j.erformod such a procedure in 

conjunction with anastomosis of the -all hUvMci to tlu tx.lu.hd antrum and 
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i^ucfiii lie method has been deMs,ecl for doing tins but angensteen s group 
= n bthe\id tliai tljc> tm nuke a faiiJj Wost estimitc bj dnidmg the 
st^adi into a senes of iectant,les md trniit,Us tiul measuring these In adili 
turn, tluj atfnilied coiisidtnbic impoiiance to the weight and 


, - -B— of the tissue 

rtnjoied beheung that unless the stoniaeli is tiementloiislj enfai^td, the re 
mo\ il of 200 srj (in (nu isnresl on the beiosal snrfsce) is Tilerjuate, as is the 
rtmosil of lf>0 to 220 Gni of gastric tissue 


V<4) 


Wrietus of tastiic l{es(*rtt(Hi The origin il Hillrofh I operation 
(onsistnv of tliL lenioi d ot n portion of tiu stomach and the P'loriis and 
]i(.rfniitiing i ^ istioduodinostomi oi one of its ii oditications would appear to 
jinsLUc the iioimal plnsiologie rehlioHsliip Itettcr thin other methods, pro 
Miling rehtuclj normal stimnlilioii of pniitreifie and Inliars seertton ae 
tivitj IIoMeitr, ^\aUcw {J937J*'' lias aliown that a j.rcater reiluetion m 
atidit' IS obtained with aomc modifii ition of the BiUrotK II proctdure than 
can be olitaiiiod witli tlie Billroth I pioeedure 'since the c^penmentsl work of 
Laniun flOdj)*' and BironofsKj s group (104">;> has cotifimied the eliiucal 
impression tint an extensni losMtioit js noocssnu to prLicnt ulcer ncurrence 
most sin ffeons likelalni (I*)!*)) '* feiHlint ibe BillrotJi I ojuration muht be 
unsnft (specnlli jii (ases of diiodeinl iileir with edema iiiil jndiirilioii of the 
duodenum siiut ibe ainslomosis niuht lie mule iindei tension or the operator 
might 1 educe the estent ol the lesiction in ord« r lo msuu nn anastomosis with 
out finsiom Cons/^uenth most siir,.eo»s* *'• ** prefer some modifieition 
bf the Billrotli II teehniutm in which the duodenal stump is dosed mill the 
jejunum iinstonioscd to the stonimh romnint The modifications most fre 
ipieiitli used are (he Poll /» op( ration with an end to side amistomosis thesfomi 
bcini, the eutiie width of the lumen of the stonmeh remnant or the llofmeistcr 
modifintion of the Poha oj>eration in winch i portion of the pastrii rcmntiit 
is dosed and fin in istomosis made iiifh the imsinder riidenre ihst one 
of the snnants of the Billroth II f\pt ot an istomosis should be prekiuUe to 
the Billiotli I ssnets wss (ontiilmtiil h\ '^temlK>i„ nml Jholhlt (1912) who 
found ffiat the^ cotdd prxunt ulcer futniatio» lu dogs iibich had t)«* fsalto 
short ciiciiitin„ proiedure (vide snpn) hi nnfoiming • siihlota! -aslrictouM 
with '1 1’oUa Ol llafmeisfcr nn istomosis while ft Bdlioth I mnstomosis resulted 
jn ulct-r development despite the eTfensive reswtioji This lesidt iias ntlnbuln) 
to the mechamcal jet effect due to the nlati\cl\ small stomn of the Billroth 
T nmstnmosis It pppears” to innle little diffcrenee wluthir the afferent loop 
IS placed on the Icsscreizri itnrt or ^iifttcr eiirvntiire sidis hut treat inipor) uin 
ills l»en nffnehed to the length of the nffennt loop this will he divussdl in 
n later ficetion 

'\lii certain cnsis oNluodciidl ulcer pirticularij those imohins fh<* uimnwi) 
duct m the inflammatorj'S't:^*-^ «• sUiioumled l.v a diffuse infl/immaton 
reaction rcmovnl of the pslonwaml of the ulcer is ilifflenlt or imj-ossihle with 
out dnmnging vital ^tnictares lo fins t^pe of cse Hust.rer (1931)' ‘ ad 
vociiled “rescetioii for exclusion ' peTfoming a vnriation of the Pohn anas 


t'omosTs hut not removing th. pslon.s mid pvlonc antrum \lthouUi lie Mt 
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or ori-oMlo l\u Thcs most fiuiucnth oicur in jiitients ^^\u, slum 

.Irncc of In?l. Msinc ui.liU* ' ”* ami m quHc i irt in i-at.cnts uitl. 

lehlorlndrn ^ltllo^uh siuh i »m.s li«c l>c<.n itpoittil (ii ilnm iml 1 swis 

(103i)' “ f(.lt tint Ibo /nine ntiihsts in such rcporttil nsts m'^ht be open 
to cnticnm j'ulnin on tlu E-ioumU tint the position of the lube ms not iscei 
tamed rulio_nplucilh Iilowisi jejunil ulcers irc exttenuh rare ifter ic 
section for •: istric uher ‘ “ « nl1hou-,h Rnnsoni (1947)“’ reports nn ineulcnee 

of S per ecnl nftcr sueh oixcUions This fact must be tsken into consuhntion 
m ei lUntiii^ reports of the incnlmce ol jejunal ulcer in miseil scries of open 
tions for ^astric iiid diiodcinl uUit Jejuml ulcct almost mser occurs iftcr 
resection for ^istru circinoma *” * * although fuihl atul John s group*’* 
nch reported sueh i e isc Ninctx per emt of postoperalivt jejunal ukers oecMr 
in niPti and thei most fiuiueuth occur m the third or fourth dicade*'” 

Ihf fausc of fcjtinal I her 

In a discussion of thi itiolo^i of postopcntive jejunal nicer, all of the 
fictors eomcrued in the ulcer diathesis as outlined in the section on cliolOr.i 
of peptic ulcii must lie »,i%en lonsideraiion and all of these factors haio hid 
tUcit champions Ma\o (lOKM ”* l*<wW 0917i *'* Bastedo (lO’o) Benedict 
(ISJJ) ‘ ami main others atinhuted ihc deTclopment of jejuml ulcers after 
BastTCpcnterostomi to th« us*, of nonalisoihablo sutuies since Mich sutures ate 
sometimes notid in tlu Imm. ol tlust ulcers or to the traumatic effect of clamjis 
applied to till gut duiin. theo|Kinli\c procedme lloMeier, lucid and lloentei 
(l'i 3 i)»« ^nd I CMisohn found that theie uas no cliangc m the uiei 

tlenci of jtjiunl ulcer after gastioenterostomi when catgut was used c\cliisiicli 
irontgomcn (lO’l) " ohsiriid tint the jtjunal ulcers which occurred after 
gastroenterostoms in liis dogs Ind no relation to thi nse of nonabsorbable sn 
lures and that the uhers did not occur at the site of the damps used during 
the optratnc proceduu I il ewisc ^cott (1929)^* found that the ulcers in his 
llann 'Williamson do^< in which the anastomoses were made with sill did not 
o eur at (he anastomosis oi in relationship to the silk sutures ( alladier (1927 
« 9 notcil ill dogs tint acute lesions made h\ clamps in the mucosa of 
the jejunum utlier m situ nr trmsplanUd into the stomach hcakd quite rap 
idh ccen wlicn Ijcdrochlonc acid was injected into the stomachs of the animals 
Tejuinl uKer after ustrn rcseition was ascribed In Birgfdd (192'>)‘’ to 
a triad of spasm stasis md hi iKTindits Steinbcr^ and 'ttarr u 

pordctl that when thei did an ksalto short cirrmting procedure (deintin,, the 
dnodan\ contents to the iViim I m doss and in addition stripped the circular 
and lonaitiuliinl nuis.k lilicrs from the jejunum CiCipt at the mesenteric hor 
der no ulctrs oe< urnd m the regions from which the mnscle had been stripped 

Moreover tliei repeated the txptnmcnts of Mutthews and DnsstetU (1032) 
amstomosnu the ileum lo a I ailoi pouih hut smppi«. off the ileal musenhture 
as Kfor, am! found that no iikcrs dCM loped in mx do^s prepared m this fas.li 
ion Tkc\ tbcori7id that when acid entering the intestinal segment was too 

hi.liK ennetutnted the intestinal muscles eontneted to hold it back Uus spasm 
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ol)scr\pcl an inpulciice of jtjmial uker in their ,>f 35 ind 34 per cent, re 
<!I)ecti\cl\ r nnnin h ivork (394-i) « mhi^ted that thi, piJone c^c/^s,o^ opcr 
at ion filled to pre%cnt hiitiminc indncwl jejumi ulcers Graham (1D3^)”* ok 
‘^er^e^l jegnnal ulccis in thrtc of four pitionts with such proechirev 

Mlnnv \oirs ago an enfeioenterostomj lietntin the afferent -md efferent 
jejinnl loops ms ucommendid b^ Braiitn(lSOi)'* ns an adjimet to -'astro 
entcrostomj to atoid stagnation m the proMinal looji This has sinec been util 
mil in conjiinefion with gastric resection,**’ hut it Ins been recorded b> alters 
(1910)* ® that there is less reduction of leidits Vhen siicli an eiiteioitiastomnsis 
is added to „istric resection than with nn oidimn hm ctioii alone, and clinualh 
such a proeedure predisposes to llie desclopm^it of jejnml iiher' *•’ As 
Lihej (1940)**’ has so wiseh oWned *‘ \ns oAntioti h\ which llie slkaline 
jegitml eontents are preientcel from ^aidff IiickVinto the stomach to lower 
acidits predisposes to the oeennemc of -islro jtjuiial ulcer Such an obscnn 
tion IS strengthened bs fheesidwwe* * * ** ibit^^he jjoii'c eti ^ ainsfoaiosH 

m conjunction with gastroentciostoms oi ^istric rt section pridiijioses to jejunal 
ulcer The disippointin„ results of the VhimJiiNks^inocccliire (fotil mtri 
gastric legiirgitntioii of dnodcml eoufenfs) ippucnth due to i jnoloii.ilioii 
of the ,.nstn< phase of acid secretion haxe ohnds be on noted 




JUl'N VL t I tTIR 
Gcniral Ohtrrt///w«s 


Tliroughont the litetilmc the ftmis luarginul iilecr ’ stomal nicer ' 
Wstrojijunal ulcer and jcjtmaJ ulcer an used more or Jcs>t sv/joinnimisU 
Hutchison (1919)”’ belic'cd that the uUsrs indicateil In tiiest terms includid 
two sanclies the tnio jejiiinl ulcer which he thouitht due to htpu-icidits and 
the anastomotic ulcer, which lit thouglit due to nouilisorli ible suture material 
alton (IDS'))®" fdt that all of these tihcis stirted iioni the iiiastomosis tccii 
thoudi this mi^ht not be eudciit in the usee'ed sfHtiinen ( rahim and Lewis 
(1935)** recorded lint oiih one m thsir wiies ot fmtj thice margin'll 
ulcers wss at the atojml sutiin Ime all flu ollieis mvoJccd fhc jtjiuniro on]\ 
The work of Giiizhurg snd Migc (103S)”* indicatetl that at least '>0 pci cent 
of these postojierilne iilceis msoKcd the jejunum oiilj and most o! these 
occurred iii the cffirint loop When one considers tin. fact tint b\ fir the 
greater niajonl\ of expcnmeiitalls prodund po-topi ritive ulcers arc in the 
jtjimum j'resenting an intei>cmn„ irei of relaticeb normal jijiunl mticosn 
(side supra) it seems iitioual to icftr lo these ulcus b\ the moic icuiratc 
term of jejunal nicer 

Pnmsrs heuijn jejunal nicer i> ewtdingU nre*** and jejiiml nlecr 
stems to occur usinllc when tinj'rofcttccl gcjnml mucosa is bathed b\ acid gas 
trie juice aa ^ result of some opemtn*- procidurt such ns -istiodittiosfoms or 
a \nriant of the llillroth II tspe of ^istn. nsettmn The . uktrs nn nsiiallj 
SIM Ic usiialh smaller flnii tin ordintn pipfu nher and tisiriJb sitmfcd on 
fhe'antenor surface of the jcjwnwm cIo«a« to the anastomosis * * like Ihcuhers 
found in tlann WiHnmsou flics are inoie /ntpRut m the cfl.rcnt I.x.;. 
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Graham (1938)"* performed an cxtensi\c rcsecUon -with a postcoUe Pol>a 
t\pe of anastomosis but used a long afferent loop in order to aioid poslopera 
tire mechanical obstmetue difiicullies With such a long loop procedure, in a 
series of 140 resections for duodenal ulcer, he reported 4 jejunal ulcers, m 
incidence of 2 9 per cent but eilied attention to the fact that 3 of the 4 de 
velopod after Unuted resections only 1 occurring after a trulj, radical resection 
Church and Hmton (1942)*“ followed a senes of 104 patients uho had gastric 
resections for ulcer, the length of follow up time averaging 2 8 j cars Eightj 
five per cent of these patients were operated upon for duodenal ulcer and some 
of them had had the operations in other clinics These authors found that none 
of their own patients uho had a two thirds resection and a long loop anteeolic 
anastomosis dei eloped proied jejunal ulcer, although 4 had clinical symptoms 
arousing the suspicion of the presence of such an ulcer However, 2 patients 
in this group who bad bad Unvited resections elsewhere developed jejunal ulcer 
Recenth King (194G)*'* reported 75 const cutis e resections of two thirds 
of the stomach for ulcer, with an antccolic long loop Hofmeister anastomosis, 
with onh one recurrence (13 per cent) He loo failed to indicate the site 
of the ulcer for which operation was indicateil or the length of the followup 
period Kennedv and Rcjnolds (1946)*** took issue with the thesis that a short 
afferent loop is important in reporting 90 subtotal resections including 21 for 
gastric ul(cr 1 for jejunal ulcer, and 68 for duodenal ulcer, without a single 
tecutrencs the^ operations having been accompanied bj an antecoUc anastomo 
SIS with the stoma located 30 to 40 cm from the ligament of Treitz While thej 
indicated tint some of these patients had been followed five jears the length 
of followup in the remainder was not staled \n incidence of 1 S per cent 
jejunal ulcers after subtotal resection for ulcer with a long loop cntecolic 
anastomosis has been recently reported bv Bruusgoard (194S) ** He noted 
however that the follow up peno<l ranged from one to four vears and felt that 
the incidence might increase with time He also thought that bis results would 
perhaps be improved if he used a bhortcr afferent loop 


'^hlTE BVTIOaALE OF TIIF SHORT AIFFRENT JEJUNAL LOOP 
On the clinical side it is apparent that the evidence is somewhat conflict 
ing as to whether or not a short loop anastomosis is the most desirable m the 
prevention of jpjunal ulcer after gastric resection The evperimental evidence 
ts much mote convincing In 1945 the Unircreitv of 'Minnesota group (1945)*** 
reported «:omc evpciiments with dogs which prisent indications that the length 
of the afferent loop is an important factor in the dev elopment of jejunal ulcer 
Two senes of dogs were prepared bv performing a subtotal (throe fourths) gas 
trie resection making an end to side Hofmeister gastrojejunal anastomosis In 
the first Sines of eleven dogs this anastomosis was performed as close to the 
closed end of the duodenal stump as «as feasible the distance from stoma to 
stump V irv mg from 12 to 15 cm kficr a rest period of three months these do"s 
were injected dailj with the histamine in bceswav mature, receiving 30 nf 
l,aso <.,d. itter fortv to forty five da.l; injections iere 

«,enficed Not n sin-le jejunol oleer sens noted in this senes of dogs, olthon jh 
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incidence of 2 5 per cent jejuna! ulcer was rcporlcd bv Walters, Lewis, and 
lemon (1940)”* in a senes of 197 adequatelj followed gastric resections for 
duodenal ulcer, with short affcient loop postcolic anastomoses Ulen and elch 
(1942 194C),‘ * who do a similar tjjw of short loop procedure, jij 1942 reported 
no jejunal ulcers m a senes of 71 resections for duodenal ulcer, but in 1946 
m a senes of 129 resections for duodenal ulcer, the> reported 3 jejunal ulcers 
an incidence of 2 3 per cent, m addition there avere 3 patients who had sc\cre 
pastrointesfinal Weeding, and 3 others who had pam sufficiently se'ere so that 
thej were classed as poor results If these 6 patients were assigned a pre 
sumptne diagnosis of jejunal ulcer, the incidence in Allen and ^^elch’s later 
senes would then be 7 per cent Baker (1W6),>» utilizing a posterior short 
loop anastomosis reported that no jejuna! ulcers had occurred in his senes of 
105 resections for ulcer In an analysis of 3 patients with jejunal ulcer, who had 
had their primary operations elsewhere, he felt that the chief factor inTolved 

was ail afferent loop that was too long, stating the shorter theprosmal 

loop that is anastomosed, the greater the concentration of alkaline bile and 
pancreatic jmecs to bathe and protect the aoasloinosis 


At the Lihey Clmie an extensive (three fourths to four fifths) Kscction of 
the stomach for ulcer is practiced combined with an anlecolic long loop Hof 
meistcp mastomosis with the stoma twelve to sixteen inches past the liga 
mint of Treitz Lahey although admitting that the incidence of jejunal 
ulcer is probably lower after o short loop posteolic anastomosis, has consistcnlh 
advocated the antecolie long loop anastomosis hecnusc of (1) the greater case 
of the tCLhnical procedure, (2) the diminished likelihood of involvement of the 
blood supply of the transverse colon if a jejunal ulcer should develop and the 
diminishtd likcliliood of gastrojcjunocoln. fistula and (3) the relative esse with 
which a jejunal ulcer can be handled surgicallv, if it should develop after an 
antecolic anastomosis as compared with the Icehnicsl difficulty and hazards 
involved m surgical interfertnee with a jejuinl ulcer developing after a post 
colic anastomosis Of course, if, as Wangensteen l/eheves, the incidence of 
jejunal ulcer after the short loop anastomosis can be reduced to an almost 
negligible fraction of a per cent this argument would no longer be tenable 
Lahey (1945)*" stated that the average incid^-ncc of jejunal ulcer after gastric 
resectio \ is 2 to 3 per cent but the figures recordetl from his clinic are liighcr 
than this In 1937, Marshall and Kicfer**‘ reported 5 jejunal ulcers in a senes 
of 74 resections with antecolic anastomoses an incidence of C7 per cent In 


1040 Kiefer*^* reported that while 49 patients with a similar tv^pc of proce 
dure done for gastric ulcer did not develop jejunal ulcer, in 173 patients with 
the s^-ne procedure done for duodenal or jejunil ulcer there were 6 (3 4 per 
cent) jejuna! ulcers proved at a later operation and C othtrs with an xraj 
diagnosis of jejunal ulcer, a total incidence of 68 per cent However as Wan 
censteen (1944)”* pointed out if another 8 patients who had upper gastro 
intestinal hemorrhage after such a procedure but failed to show evidence of 
loiunal ulcer on x rav exsmiuatiou could be presumed to have jejunal ulcers 
the incidence for the scries of 173 case, would then be H G per cent and the 
incidence in the mixed senes of 222 cases would be 9 0 per cent 
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tioiis were line to their use of duodenojejunal loops l^ried consideraWi 

in length neutrilization Aias thougM to l>e more complete ^^hen a bhort loop 
ivn'3 used 

V/’ In lui adioc-us of the Miort afferent jejmml loop ’Wangensteen {194_ 

/i9A") Tinudained th vt v.ith sueh a short loop iicntralizatiou of the 
remaining gastric nculits is improscil as compared Mith that after a long loop 
procedure, Ixiaiiso of time factors Thest a« (1) tht secretin factor ^2) the 
spatiil separation between th« hiliaiw ind pancrcUic dints and the gastro 
jejunal stomi, and (3) the increasing sensitmtj or susicptilnliti of lower scg 
meiits of bowel to tht di,.csti\c activ>t\ ot gastnc juice Each of these factors 
wall he discussul in detail A fourth factor enterogastronc has been cuter 
tamed bs Kolouch (111461* ' hut dismissed liceausc of the fact that ti«tero,-av 
trone has been located iii all segments of the bowel meludini. the colon In a 
series of cNtrcmcU cornidifated expenmeuts using the ‘scUmilinsV.j procedure 
hut \anuig it in a number of wais b\ emploiing various lengths of bo"el 
various tapis ol wnastumosis and miterjiosing \attoas segtneuts of v.ut ^^auseu 
sictn’s group (194’)*''’ has attempted to evaluate the relative iniport<ancc of 
llicso three aforctnenlioncd factors Their attempts to separate the thret factors 
were not enlinlj successful and their conclusions from these cspcrimcnfs wore 
bomewhat uncertain althoiuh thev felt that the sensitmtv ” factor hid l**ss 
importance than tlic othei two The operations wert so complicated, so msnv 
variahhs were introduced and the serus of dogs (two for tach tvpo of opera 
tion) were so small that this work l<icKs definitive sii>Dificanc( 


The SetreUn Faclor 

The import inie of the (\ncreatic jiik«. as an agent capable of ncutrdiziiiR 
huffecin^ and dilviting hvdtA^ilonc and livs alreadv lieen emphasized The 
vagus iicnc is thought to be tV» sccrctorv nmc of the pmereas** However 
bilateral transthoncic sngotomXin c'si>cnra**ntal mimals does not )ine am 
markevi nifhicnce on the volume W pancreatic juice obtained through a pan 
erratic tistnla"* The hormonal mychaiiism of evotrino panerratj/* sf‘<*rp* '•»' ?? 
more important DoImsKi”* m 1‘'94 discovered that au ingestid solution of 
hvdrochlorio acid was an cvcmlingh strong stimulus of pstneresitc ‘iicretion 
tciording to Pavlov (1910) Popieiski shovvcil that hvdrotbloric acid aetmtwj 
panercalic surction oulv when it rcaeheil the duodenum and ^\erthclme^ and 
Lepage foiind that this oetivitv could be chtaincd from the duodenum jejunum 
and ileiini (oterpt for (he last two fcit) and that the effect diminishctl m in 
tensitv with descent m a caudal direction thev aJs© ^iaC intravenous 

injection of hvdrochlonc acid had no effect on pancreatic secretion 


The experiments of W crllicimct- and Lepage were repeated bj Bavliss and 
‘starlm^ (1902) “ The /'tnmtfic Imf was cannufated and a loop of jejunum 
isolated VMtb scetiou of all nerves to it to evelmle the povsibihu of a reflex 
phenomenon A\h«n ncul was introdund into such a loop pancreatic secretion 
was stimulated Tlve jejunal wnrosa was extracted and this extract when jn 
j«led inlravinouah clioiicvl a copious flow of pam-reatic juice The 'secrctm 
theorj ' wastWs clalwated l>v BavlmandSiariin'' thev thought that contact 
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two of them had superficial Rastnc erosions and one had a few small submii 
cosal hemorrhages In the sicond senes of seten the same operation was 
done except that the anastomosis made at a distmee from the inrertea 
duodenal end varying between 27 and 78 cm A(ter the tluec month rest 
period, histamine in beeswax: injections were gueii dulj Thiet of these dogs 
died at three twelve and tvsenis two da\s respectivch after the start of Ik 
injections of peritonitis seeondarv to perforated jejimal ulcers Two of these 
thice had the Jongest (78 cm ) afferent loops The remaining lour do^rs vrerc 
sacrificed after either forts five or foitj cijit da\s of histamine injections and 
all showed latvc jejunal ulecrs usudlU opposite the stoma A third senes of 
dogs received no hisfainint injections Two of those had a hcmigastredomj 
with a long (78 rm ) afferent duodenojejunal loop One was sacrificed 210 dajs 
after the operative protcduie and no ulcer found hut the secoml dog died 120 
dajs after the procedure of pontonilis sccondsiv to i perforated jijunal ulcer 
A third dog with a 60 jier rent resection and an uniumllj long (144 cm ) af 
ferent loop dud 338 davs after the proccslure of peritonitis secondarj to a 
perforated jejunal ulcer A fourth dog with a 75 jicr cent resection and an 
afferent loop 00 cm m length had at the time of piildicalion suniveil 761 da's 
af^r the procedure with no clinical e'idcucc of ulcer 
' The importance of the result-* in the last gioup of do„s mav be minimueil 
because the resietions n thne of them were small and the afferent loops were 
AO ndieiiloush long tint no cliniciJ compjri-xwi i? e'ldent JJouc'er the im 
portanee of the results in flu. hrst two Rroup of dogs os well as the direct clinical 
apidieation of these results is immcdiatch obvious ]f a three fourths gastric 
resection with a short afferent loop uill profeef dogi* from histamine indnccil 
ulcers while a three fourths resection with a long affiixut loop will not it 
would seem logical to assume that thi former operation would he more satis 


faetorj m ridding man of the nicer diathesis 

J^Thc Universitv of Jlinncsola group (194 d)*” h«s also demonstrated the 
importance of the short loop anastomosis bv the use of the Schmilmskv proce 
<fure which has been discussed proiouslj Iri one senes of clc'cii dogs, fhci 
c-ccised the pjlorus closing (he duodenal stump and then sectioned the bowel 
8 to 15 cm from the stump The aboral end of the intestine wxs used to make 
an end to end gastroenleiostoni' while the oral end wns anastomosed to the 
stomach above thus providing complete mtngaslric icgiirgdation of the duo 
denal contents Tliese clogs were sacrificed at intervals varring from 82 to 360 
davs after the procedure and onlj one of them %ras found to have devcIo(«s! 
a gastrojcjunal ulcer In a second senes of su dogs the same operation was 
done except that the length of the duodenojejunal loop varied from 76 to 00 
cm These dogs became irritable and laagatcl and died at inter\ ijs varjing from 
50 to 145 dajs after the procedure Pour of tht sit had perforafed jejunal 
ulcers just distal to the efferent sloma while one other had o larte gastric ulcer 
on the greater cunature of the firndu? and the nmaming do„ had a stnere 
mstntw mill ^c-itlered pm point ermiom Thoo it na, Ihoupl.t llial lie T-m 
able rooulta ol.tainod nitl. Ho Sebm.linJ., rmmluro br preon, m,e,l.!a 
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tions Mcrc diii, to tlieir u^c ol duodenoraimal loop? which ? iried considenliK 
m Imslh iicutnlijotion wa? thoosM to lie niora complete iilicn o short loop 
was 

vi) In lus i(hocac% of rtie ‘short afftrent jejunal loop V. msen^tecn {mi 
/lf)47)5o 90« SOT stn innintnuiul that with such a short loop iicutralizition of the 
remainins ^'istric ncl(ht^ is improvctl as compared with tint after i lonj? loop 
proeedwret because of three factors These, are (1) the seeretm factor (-) the 
spatial separation between the luliarx and pancreatic duets and the "astro 
jejiinal stoma and (3) the mereasin" senj>ituit% or sMsccptibddj of lower sck 
meats of bowel to the di,:esli\e actnits of jtastne juice Laeh of these factors 
will be discussed in detail V fourth factor enterojMstrone has been enter 
tamed l» Koloueli (1946)* * but dismisses! liecause of the fict that enterOc-as 
trone has been located in all signients of the bowel indiidinf. the colon In a 
senes of estrcmcK complicated tspetiments uain^ the ScluTiilinsks procedure 
blit \arMii" It in a luimber of wa\s b\ emplo'in’ \arious len-ths of bowtl 
Nanons tapes o! anasturnosis anti mteTi*os»\.w aartous wsments of tsUt \\ auRcn 
Steens proiip (1947)*** has attempted to evaluate the relative importance of 
these three aforementioned factors Their attempts to separate the threi factors 
were not entircU successful and their conclusions from these experiments were 
somewhat uncertain althoiigb the^ filt that the sensjtmtv factor hod less 
importance than the othci two The operations were so eoniplicated so nnuv 
variabhs werv introduced and the senes of dosr? (two for each tjpe of opera 
tion) were so small that this work lacks definitive significance 

S •refill Factor 

: juice as on agent capable of neutralizing, 
acid has alieatlv been emphasized The 
retorv nerve of the pancreas" However 
isperimental animals does not have anv 
pmoreatic juice obtaiiiid through a pan 
■hanism of etoenno pancreatic secretion is 
more important Uuliiiski m 1S94 discovered thit an ingested soliitjon of 
hidrwhJorn aeii! wns an escetdiiiglv strong stimuliLs of pancreatic secretion 
Iccordiii" to Pavlov (1916) >’ Popielski showevl that Indrochloric icid aetivatc<l 
pancreatic sccMioii onlv when it readied the duodenum and Merthtimcr and 
1 epace found that this activilv could be obtained from the duodenum jejunum 
and ileum (cxcipt for the last two feet) and (hat the effect diminished jii in 
tensitj with descent in a eaudil dmdion Ihev also showed that intravenous 
injection of hvilniehlone aoid had no effeet on pancreatie seerefjon 

The experiments of 'NNcrtheimir and Lepage were repeated bj Bavhss and 
‘starling (]‘){)2) " The pancnatic dud was cannulated and a loop of jejunum 
isoliled with section of all nerves to it to exdude the possibilitv of a retlnx 
Phenomemm hen acid wvs mtrodufcd uito such a loop pancreatic secretion 
wss siimubted The jejuinl mucosa was, extracted and this extract when in 
jected intravsnouslv dicilid a copious flow of pancreatic juue The fcceretiu 
tbeorv 'was thus clal>oraledl.v Bavliv, and Starling thev thought ihit contact 
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tHO of them hod superficial „i-stTO erosions ind one hail a few small subma 
cosal hemorrhages In the sirond senes of scsen dogs, the same o|icratiou was 
done, exeept that the anastomosis was madt at a dist'inee from the inserted 
duodenal ciiil sarjing betssem 27 and 7S cm After the three month lest 
ptiiod histamine in herssvsT mjecUoni nere gnen daili Three of these (lo„s 
died, at three, tweUi, and tssents two diss, rcspictistls, after the start of the 
injections of peritonilK seeondirj to perfonit«l jejunal ulcers Two of these 
three had the longest (78 em ) afTcrtiit loops The rtnnmm,. four diVs were 
sacrificed after either fort' fi\o or forts cijit dijs of hisfamiiiL injictions and 
all showed Iiri-i. jejunal ulcers nsiiall> opposite the stoma A third senes of 
do„s rceci'cd no histamiHL injections Two of these Ind a hemi,.istrectom' 
withaJon„ (78 cm) afferent dnodmojejimil foop Ofu was sicnficcd 210 dais 
after the operatne proeidim and no nhir found hut the second do,, died 120 
dai s aflcr the proec dure of iunlomiis seeoiidirx to i pi rforjted jijiiml ulecr 
A third (log with a GO per eiiit resietion and an tinusuall' Ion,, (144 cm ) af 
ferent loop died 338 da\s after the procedure of peritonitis sceondirv to a 
perforated jijuml ulcer A fourth do^ with a Tfi per cent riseetton and an 
nfftrent loop 00 em in !cn’,.th had it the lime of pnhlication surM'cil 761 dais 
ifler Ihc procedure wilh no eJmieal ciidenot of tiJeir 
/ The importance of the results m the last gionp of di^s mas he nimimind 
beeanse the resections ij throe of Ihem were small and the afferent loops wen 
so ndiouloitslj long that no eluneal eomparison js evident However the ini 
portniice of the rt suits m the first two group of do,.s is will ns the direct chnieal 
application of these icsults u immedialeU obvious If a time fourths gastric 
resection with a short afferent loo|> will protect do,^s from histamine mdiieed 
ulcers while a lline fourths rcsiction with a lon„ afferent loop will not it 
would scLtn logieil to assume lint Ihe former opcritmn would he more satis 
fietorj in lidding man of the nicer diathesis 

i'Tlic Uiiiversitv of 'Muinesola group (194*)*” b'*'* nKo dcmonstiated the 
import incp of the short loop anistomosis |i\ the use of the 'Mlimilinstcv proec 
dure which has hctii discussed jireviouslv In one senes of eleven dogs the' 
oxcii>iil the pjlouis closing the duodenal stump and then sictioiied the bowel 
8 to Ifi cm from the stump The nlxiral end of the ilifosfitie was used to mate 
an end to end gastroeiifcrostomv while the oral end was anastomosed to the 
stomach above thus providing eomplcfe intrigastrie ri,.urgifation of the duo 
dennl contents Thise dogs vrere sacnhud at intervals varving from 82 to 3Cfl 
dajs after the procidure and onh one of them was found to have developed 
a gastrojejunal ulcer In a second senes of six dogs the same operation was 
done except that the length of the dnodmojejunal loop \aried from 76 to '»d 
em Tliese dogs became irnt.aWe and languid and died at mten nis s an nig from 
50 to 145 davs after the procedure Four of the six had porforafed jejunal 
ulcers just distal to the efferent stoma while one other had a large gastric ulcer 
on the greater curvature of the fundus and the remainmg dog had a severe 
eastntis witli scattered pin point erosions Thus it was thought that the van 
nhle results obtained with the Sehrodinsks procedure bj previous investiga 
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tions ^^e^c dne to tlieir use of duod<*nojejunal loops ^^hlch ^aned coBsidembK 
in knsth, nentr^liration tKowght to be more complete when a short loop 
ins used 

In his atUocacj of the short afferent jejunal loop, AVanaensteen (1942 
194")“‘ Tnuntnined that v,jth sueli a sl\ort loop, neutralization of the 

remaining Ristnc aciditi js iraproictl as compmd with tint after a long loop 
procedure hecsusc of thieo factors These are (1) the sicretin factor, (2) the 
spatial stparation hct\\ecn tbt bilnrs 'ind pantrcatic ducts and the fnstro- 
jejunal storm and (3) the increasing sensituitj or suseeplihiliti of lower se,. 
inents of bowel to the dvestue aelniti of gastric juice Each of these factors 
will be discussed tn detail A fourth factor eiiterogastronc Ins been enter 
tamed b\ Kolouch (1946)* • but dismissid beiause of the fact that enterogas 
trone has been located in nil segments of the bowel including the colon In a 
senes of extremeU complicateil cvpcriments using the Schmilmski procedure 
but nrMiig jt 111 a number of msjs 1>\ emplosing various lengths of bowel, 
I arious t\ pes of anastomosis, md interposing s anous segments of gut V» angen 
Steens group (194^i)*’" has attempted to eialuate the relatue importincc of 
thcsi three aforementioned factors Thsir attempts to separate the three factors 
were not entireh successful and tbeir coikUisiohs from these experiments were 
bomewhat uncertom ‘lUhough thei felt that the scnsitiiiti ” factor hod less 
importsncc tlnn the othei two The operations were «o complicated so mtnj 
lariahlcs were introduced and the senes of dogs (two for each t\pc of opera 
tion) were so small that this work lacks defimtne significonot 


5ccrf/iM Focior 

The importsiiec of the iihncreatie juue is in agent capable of iietitralizmg, 
buffenn. ind diUumg hsdtdwldonc acid has. alreads liecn tniphasizcd The 
\a,.us lune is thought to be iV* secnlori iiene of the pancreis** Iloweicr, 
bilateral transtlioricic ngotomXin expcnmental animals docs not liaic in\ 
mirkcd intlucnce on the lolumeVf pinorcatie juice obtained through a pin 
creatie fistuli “* The hormonal iiu(chanism of evoerme pancnatic secretion is 
more important Dolinski*** in lh94 discoiered thit in in,,cstod solution of 
h\<lrochlorie icid wis in escecdin,.lj strong stimulus of pancreatic secretion 
\ccording to Puloi (1910) *” Popielski showed that hidroohlonc acid actmted 
pincrcatic scoiction onU when it reachwl the duodenum iu 1 


. ^.luiidi uinition thes aNo showed that intnicnoas 
injection of hidrochlonc acid had no effect on pancreitic secretion 

The esj^enments of ^\ertb«^nc^ and I epa^e were repeated bj Eajliss and 
Starling (1902) “ The pmcreitic duct was cannulated and a loop of jejunum 
isolstcil uitii voition of all nerves to it to exclude the possibilitj of i reflex 
phenomenon W hen acid was introduced into such a loop pancreatic secretion 
was stimiihttil The jejunal raurosa was extracted and this extract when in 
jwte<l intraMnoiisli rlirited a lopioos flow of pancreatic juice The ‘secretin 
thcon ’was thus e1alK)nit«lbs Kavliss and Starling thei thought that contact 
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of hjdrocblowc acd tritb f/je epithelial cells in the duodenum caused the pro 
diiction of a hormone “secretin," bj a process of h>drolvsis from a precursor, 
“prosecretin," present in the cells, this secretm is absorbed into the Wood 
stream and earned to the pancreas, where it acts specifically on the pancreatic 
cells, resulting in the production of pancreatic jmcc proportional in amount to 
the of Secretin in the blood 

\yrhe c'tperiments of -Mellanby (1926) «• indicated that the cholic acid pres- 
ent in bile Mould produce this secretin effect when introduced into the small 
intestine MeUanby and Jlaggett (1926)”* confirmed the work of Bavkss and 
Starling, cceept that they felt that it was proved bj extraction with \arious 
substances, that Secretin existed in the intestinal mucosa in the preformed state, 
and not as the precursor, prosecretin While pancreatic juice obtained b> them 
bj sagal stimulation was rich in enzymes, and with prolonged sagal stimulation 
the pancreatic cells showed marked signs of exhaustion the jmee secreted in 
response to secrclm was poor in cnzjmes but «os secreted in copious tiunntities, 
and the pancrcaln o cells sliowcd no siftns of exhaustion after prolonged stimuli 
tion with secretin No secretin was found in the gastric mucosa by these work 
ers, but a considerable amount was found jn the upper small )nte»tine and onij a 
slight amount in the lower small intestine and colon Secretin has actualH been 
isolated m the form of a crystalline picrolonatc by Greengard and Ivj (1038)“* 
from the mucosa of the upper six feet of the dog’s mtestme and a quantitative 
response to the intravenous administration of this substance to dogs with pan 
frctttie Usttilas was determined bj the same group (39J3) *” 

I/Abundant experimental evidence has been cited by Pavlov (1910)”' m 
dieatmg that oeid extracts of the upper intestinal mucosa will cxeite the flow 
of bile puestovv (1031)“' showed that bile was discharged info the duodenum 
shortlv after acid chyme entered the small intestine Although Pavlov felt tlut 
this cxcitosecretory effect was due to sicrclm as did Still SkBean and Pies 
(1931) “* m their work with dogs with biliary fistulas Ivy (1929/'“ after 
demonstrating b\ cross circulation experiments that when N/10 HCl, as well 
as various fats and oils were injected into the duodenum, something got into 
the blood stream which caused the gall bladder to contract felt that this was a 
different hormone, and called it ‘cholecjstokuiin " More reienth, \gren 
(1939)* has shown that scerctm and iholccvstokinin are different, and has pre 
P'lrcd caeh free from the other The work of Delezennc and Frouin as re 
ported by Pavlov (1910),**' indicated that weak solutions of hydrochloric acid 
-1 tn nno isolated duodenal loop produced a marked flow of suceus en 


^/Tiiiis it IS apparent that tho exMro4.«.jt.u>n met j 

•» reaching the intestinal mucosa 

y and Ilnggett md others indi 
ne passes caudalward in the in 
test, oal tract Wanscmm.i rcaaonnl that the im of a more 

.'.oral settment of jojimttm to to entroja«n.I aaa«o»o„a ,n a Billroth If 
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tipe of procedure would rc:»uU in a dimuudied secretion of these subst-xnces 
capable of neutralizing, buffering, and diluting the remammg gastric acid, and 
thus with a more aboral anastomosis the incidence of postoperative jejunal ulcer 
would be increased \n attempt to determine this point directlj was made b> 
Kolouch (104G, 1947) ”» He provided dogs with pancreatic fistulas and 

after determining the pancreatic seerttorj response of eieh dog to a vatietv of 
enteral and parenteral stimuli, subtotal (three fourths) gastric resections were 
done Two senes of three dogs each were used in one series, the afferent jejunal 
loop was short while m the other, it was long The comparisons of the pan 
creatic secretion before and after these resections indicated that resection of the 
stomach caused a reduction in volume of the pinereatic secretion, and that this 
reduction was grciter when a lonj, affertnt loop was used However Koloueh 
admitted that these results must he taken with some reservation, because the 
secreton responses to various stimuli were rather inconstant both before and 
after gastric resection 

^ The Spatial Factor 

It was flit bj ttangenslien*” *** that the power of the pancreatic and 
hiliarj secretions and succuss cntericus to neutralize dilute, and buffer gastric 
acid would he dimuuahed os the distance from their source to the gastrojejunal 
stoma increased 

^arlous studies of the aciditv of the contents of the small intestine shed 
ven little lipht on the subject Mann and Bollman (1930)’ * studied the 
sicrctions of the contents of various segments of the intestinal tract in dogs bj 
the use of fistulas made from a loop of ileum anastomosed to the evterior and 
to the portion of bowel to be studied Thej found that while the content of the 
duedtnum might be aoid alien bighit acid lalues were found in the stomach, 
the usual reaction of the small intestine contents was alkaline (pH 70 to 8 0), 
and after a meal was about pH 05 to 75 Robinson (1935)"* found that the 
j>II ws> about 0 5 in the duodenum in dogs and intreasid graduallv in the 
nlNinl direction to about 7 5 or 80 at the ileocecal valve He perfused seg 
ments of bowel from various levels with a number of different solutions, and 
found that regardless of the pll of the solution used the pll of the solution 
whieh returned was rclativelj lonstant The progressive increase in pll 
throughout the jejunum was thought due to a combined increase in bicarbonate 
and dpcrea<e in TO, tension "* MiJJer and Karr (1936)”* studied the reaction 
of the intestinal contents of man at various levels bv intubation and found that 
the reaction of the jejunal contents was usuallj neutnl, but when a strong 
stimulus to ,.sstric secretion of acid such as histamine was administered a more 
aeid intestinal naetion resulted McGee and Hasting (1942) in similar in 
tubation studies found that the reaction of the jejunal contents in man was 
slighth acid (pll G 5) and when this value was changed bj the introduction of 
acid or alkali it returned to the normal level fairlv promptlj 

In dogs Mu (1935)’” stndied the reaction of the jejunal contents 5 to 10 
cm below the ligament of Trejtz b> means of Jfann fistulas and found that in 
the fasting state the pH at this point usuallj- varied from 7 6 to 8 1 (with 
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extremes of G O to ^3), amT aflpr a mejl varied from 70 to 75 (iiith exttvm.>s 
ot o. to S 2 j ife then periorm«l the Slann Williamson surgical duodenal 
^Jerre in t/use do^ sectioning tlie jejunum a short ilistanee aboie 

le !, u a le liad alrood\ created and ifler tins procedure again made pll 
deteiTOinatfons Tiic aciditj \%ns found to he markMlj nicnascd the pH m a 
faiting state hetuetn 'iS and 79 (vith extremes of 24 to sg), and 

liter feeding, \irjing from 52 to 6 9 (with extremes of 17 to 5 3) This 
''5!, nmntitatne indication of the neutralizing and buffering ^a)ue 

of Ihi duodenal at a pomf 5 to 30 <m below the ligament of Treitz 

titrafnb)/* alXalmiti of i Mliition similar it) composition and 
juffenii^ xaluL to the imncreatit juice of a dog when perfused through in 
te.sfinal loops of tarioijs lengths wxs (tcremtiii(.d hs Koloiich (1[)46V * m doss 
After cxchulino the duoilcn*!! jnucs hj ligjtiiig the duodenum distal to the 
Ltif rancp of the pancmtie duets, or In lii,atmg the pancre itio and common bde 
duels, loops ot jejiiniiin uero iHolatcd h» ligifing eich end of the loop Ose 
catheter was insetted m the proximal end of the loop and another in the distal 
tnd SO ec of the prepared solution of known nlkalimtv was dnpped through 
the proMiiicil catheter in a pencil of two hours end withdrawn from the distA 
cxtlieter bj »raMtj siul suction The \otumc of the solution withdrawn was 
measured and again titrated with 0 1 N IfCl It w is Jound that the alKalme 
bolution lost solume and i large quantity of jfs biiffcimt, rapacits in its passage 
through the loop of intestine whtn the solution wax passed througn long (Sb 
to 495 cm ) sigments of gut the reduction in xolume Jnd baffenng capamts 
was much greater than svhen it was passcil through a short (10 cm ) loou, thus 
supporting ^tangensteen’s thesis 

s Weiss Or.,ses ffnd nurnaran (1932) ‘ saiucl the SehTndmsla procedure 
so. Kat the duodenal contents were introduced into the stomseh immedntelr 
adjacent to the efferent gastiojijunal stoma 4}tIioii,.h JIcCann (192D)*” 
obtauii d jejunal ulcers in gO per cent of liia do4s when the duodenal loop ’i as 
anastomosed to tlie fundus, tt eiss ind his axsociates found that M'h t’ eir pro 
cediire Hot a single ulcer oct lined in fourteen dogs The spatial factor an such 
procedures was tmphasizod In klaier and r lossmaii {133'>) “• w^o felt that, 
in the Sehmilinskj procedure, when the duodenal loop was anastomose I *a the 
fiindlib, a considcriblc portion of the alkalinity was lost for ueutraUza’wn at 
the stoma Tbev felt tl a* the acid \alues obtained m jastue anahsis after 
gastric resection were overcffiphasized since tlie pH of the efferent jejiinaJ loop 
should be the impoitant consideration m relation to the deielopment ot jejuna’ 
ulcer and tlni. pll is the result oL the mterittton of the gastim thjme and the 
alkaline contents of the afterent loop at the stoma It should be lecogiiizerl how 
e\er that m experiments based on the Sclimihnskj pxoi-eduri. the s-imo coiidi 
tions do not obtain as arc foand la the affenat loop after gastric JcsecfJon be 
cause acid isconstantlj buii„ seemed hj the^stne mucosa and whither or not 
jejunal ulcers dc\elop is not Wtce xanK a lesult of the spatial separation of 
duodenal sccntions from the etleicnt stoma 

The site of duodenal drainage in. Mann ’W illiam'on dogs was caned from 

rloie 10 the goatiorJ'ioo.to””' »'>»«« l-tO-isher onJ 
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Palmer (1932) *'* Tlie\ reporte<l no relationship between the site of drainage 
and the ineidenee or rapi(lU\ of ulcer formation Milhelmj 0 Brien and 
AlcCirthj (1936)’” npeated the Alann W illianison proecdure Avith the dnode 
nura drained into the jejunum onh a short distance below the pistrojejnnal 
anastmosis In four dogs no ulcers occurred and tbc regurgitation of the 
ilwwUnal contents to the stomi was mdicateJ b\ the presence of bile in the 
stomach Thus it would appiar that the distmee separating the source of the 
duodenal secTctions from the ).'istro 3 < 3 nnostonie stoma tnaj hase some impor 
tance in jejuml nicer prescntion 

The Sensihitty Fdcfor 

Tlien IS T eonsidershlc amount of cMdeiiee asidable indiciting that the 
lower segments of smill bowel aic more susceptible to the digestne actmtj of 
tsSstric juiec The fnfpienoi of ulcer formation in Ibt mucosa of the ileum 
adjaeent to a lliokel s dnerticuhim when that ducrtievilum contains activeh 
secreting ^astric mucosa Ins lictn pointed out In Aschner and Karditz (1930),” 
and Imdau and 1\ ulff (1931)”* Kogut and Sum (1936)** collected from 
the htiraturc a scries of thirtcin cases in which unintentional gastroileoslomi 
hod been done and added three ciscs of their own noting that in these sistecn 
eases four patients dea eloped gastroileac ulcers ami another had a set ere gistro 
ilcitis I)e Tabnts and Manu (1927)"* base noted in do,.s that when an isolated 
sognunt of jcjiiimm witli its hloml snpph iiitiet is opined up and transplanted 
into tilt {.astrie w ill a numlwr of these aiiimils will deiilop ulcer in the trans 
planted jtjumim cspecinlli if the tnnsplantation is in the ngion of the lesser 
ciiriaturc 

I angpskiold (1914) m acute experiments with dogs perfused sofennjnta 
of duodenum and jejunum with aarious solutions including natural gastric 
juice and dilute Indroehlotac acid for \anou*. lengths of time and coneliHlpd 
on till basis of his results that the upper part of the duodenum was prohabls 
more resistant to gastric jliiee than the lower portion of the dumlemim and 
jejiunim The worl of Langeskiold was rtcciitU rtpiated with iwodifitatious 
b\ schiffnn and \larnn (19421 who eoneludeil that in the ahsinec of the 
fjtle and paucnatic secretions the diwHlcnum was more siisevpubk to acid 
alone than either the jejuimm or ileum and that the susceptibiliti of the latter 
two v\as about envial Matthiws (1931)”* found that ui dogs he could consis 
tenth produce ulcers in tlw ilcnm b\ making an anastomosis Isctwcen a Pailoi 
pouch anda loop ot iWura Vawles ai»\ I\s (1929 1931)'** *‘» saripd the Mann 

ilhamson proeetlure ha duidmg the aiwlennm one inch distal to the pvlorns 
after sictioniug the jejumvm twelve inches btlow the ligament of Tnil? the 
alwral end of the jejunum was anastomosed to the proximal end of tin. duodi 
mini (t)ic distal end bemg eWd) and tlw. oral end of the jejunum anastomosed 
to the terminal ileum All of their do_s developed nieers but in each case 
these iilotrs were not in the owe inch of vluoilemim adjacent to the palonis but 
in the first portion of the aiiastomosvd jejunum Thei filt that this indicated 
that tht mucosa of the jejunum was mote imsceptible to digestion b\ "astric 
jmcc thm that of the duodenum '' 



312 


RLCLvr 4 d\a^ces in suROEnr 


The work of JlcMaster (1‘'34)*‘* KofsDccial interest in this connection In 
stomach 1 era proxioiat to the rjlorus dosing the distal 
en 1 C proximal end ivis used to mahe a gastroenterostomy, u>irig lanous 
si^mentg of howcl m sarious dogs Of 4 dogs with gastrodnodeno-stonij no 
ulcers deidoped, of 11 dogs with >,astrojcjiinostoms 5 (45 4 per cent) developed 
jejnnal ulcers distal to the anastomosis of 10 dogs with gastroileostony 7 (70 
per etnt) developed ileal ulcers just distal to the nnastomosis This work seemed 
to luuicate not onlj that there was an aboral gradient of increasing susceptibility 
of the intestinal mucosa to digestion bv acid gastric jiiicc but it may have also 
suggested the importance of the spatial separation of the duodenal secretions 
from the anastomosis 


Fistulas of the JIann type to the stomachs of do^-s using loops of deiim, 
VI ere mode h\ CoJdhci?, (1M2),”’ and when the portions of stonnehs contarning 
the fistulas were later converted to pouches, eaeh dog developed an ulcer in the 
ileal segment and manj of the ulcers perforate*! Goldberg's work was con 
tinued hi Harper (1932 2935) *” **’ using different segments of bowel to 
fashion the flstui'is Ife reporteil that when the duodenum was used for the 
fistuh ulcers formed but did not perforate, when the jejunum was used, the 
aversKo life of the dogs before Ihev died of perforated jejimal ulcer wis 71 dajg 
and when the ileum v\as used, the avenge life before perforation was 23 tlsjs 
Th.w secmi.d to indicate an incressing vulnerabihtj of tlie lower segments of 
small bowel to gastric jmcc Using the hog as an experimental animal, Florey's 
group (1039)’” performed sorocwliat simiUr experiments and faded to obtain 
ulcers when the duodenum «is used lo fashion the fistula between the Pavlov 
pouch and bod) wall, but obtained ulcers in every animal m which tlie ileum 
was employ ed 

Pnver, Chappell and Carmielnel (I945)'» m acute experiments resembling 
Chose of Lniigcsktold perfused loops of the dogs jejunum it different levels 
with varying strengths of pepsin dissolved in N^IO IICl vaiynng the length of 
time of perfusion from four Co CJiirti hours Thej too found that the moti- 
distal loops of jejunum were more susceptible lo the action of the acid peptic 
mixture thw the more proximal loops and therefore felt that gastrojejijnal 

— - Treilz as passible How 

the recent acute expen 
cicd extenonzed segments 

of bowel from stomach to colon, to a drip of acta pepsin mixtures buffered to 
apll equal to that of gastric juice and found th it while the gistne mucosa was 
quite resistxnt lo the covvosivc action of the*^ mixtures the siisccptihilitv of Che 
mucosa of the duodenum, jejunum, ileum and colon to the icid peptic digestion 
was about equal 

In summxry, then while it Js not entirely clear as to whether the secrctm 
■factor the spatial factor or the sensitivity factor is the most important there 

- __ «»,»* 4i,a Aloscr a gastro 

ere is that the 
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SUMM\R\ 

V KMew of recent literature dealing Tvrth eertain iraitortant physiologic 
aspects of gastric surgen, as nell as Mith theories of tileer causation, has been 
presented, indicating the long term results >\hn.h ma> bt expected from various 
operations with partieulir regard to subtotal gastric resection, and the tipe of 
gastric resection iiluch should be most preferable 

coNcr usiONs 

1 Phasiolo-ic and anatomic studies to date indicate that the piloric antrum 
secretes little or no hidroehloric acid The hormonal or “gastrin” theorj of 
gastric secretion has been fairly ncH substantiated although there is some dif 
ference of opinion concerning this among phisiologists at any rate, better 
clinical results arc obtained when the pyloric mucosa is remoied than when 
It is left m place The v.eigbt of e\iden<s. indicates that gastric juice is secreted 
at a constant degree of acidity {0 5 per cent or IG N IICl) and that the gastric 
aeiditj is loMcrcd by the normal progress of regurgitation of alkaline duodenal 
contents \n operation for ulcer iihieh is physiologically justifiable should pro 
\ide for such a process of neutrahiation 

2 From the available evidence, it would appear that subtotal gastric re 
section offers the best long term results of any operation m use at present in 
the elective surgical treatment of benign gastnc and duodenal ulcer The 
procedure of choice appears to be a resection of three fourths or more of the 
stomach, mcliulintf the-pvloric.mucosa-with a Ilofmeistcr tipc of gastrojejunal 
anastomosis made as close as is technicaUv possible to the duodenum The pro 
mlure of vagotomy appears to be promising in selected cases but its permanent 
place in ulcer surgery remains to be evaluated 
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THE RATE OF CO^^^ ERSION OP ADMINISTERED INORGAMC 
RADIOACTIVE IODINE INTO PROTEIN BOUND IODINE OF 
PLASMA AS AN AID IN THE EVALUATION OP 
THYROID FUNCTION 


D\tight E Clark, 'MD Robert II Moe MD, akp Lvxltk E Aouis, YID 
CaicAGO 111 

(From the D«p<irtnunt of Surgery of the Crtiurttig of Chicago) 


R adioactive lodme is b^mg emplojed toda> b> manj imcstigators not 
onlj in the treatment ol diseases of the th\ roid but as a means of studjnng 
the function of the thj roid gland Two methods — unnarv excretion and uptake 
bj the thjroid gland — have been used in following the fate of administered 
radioactive iodine m the various thvroid states Extensive studies on the rate 
of etcieticin of radioatUvc lodme in cases, of hNpeithMovdism enthxroidism 
and hypothyroidism have been made bv a number of investigators’* Mliile 
tbs method has the advantage of simpiieitj it requin-s the assumption that 
the iodine which is not excreted in the urine must be m the th>roid ghnd Poor 
correlation was found bj Quimbj and YIcCune* between values for thvroid 
uptake as determmed bj direct measurement over the gland and those computed 
from unnarv excretion Hamilton and Solev * Hertx Roberts and Salter’ 
could not account for the total dose b> corabitimg the estimated content of the 
thjroid gland and the calculated amount excreted in the urine Further dis 
adv mtages are m the wide range of excretion rate in the various thyroid states 
and the inaccuracj m urine collection McVrtlmr and associates* found that 
the mean urinarj excretion m thyrotoxic patients was 25 per cent range 7 to 
45 per cent, and m euthvToids the average was 59 per cent range 23 to 98 per 
cent In the range of 20 to 40 per cent there was a considerable overlapping 
between the thyrotoxic and nonthvrotoxic individuals In hvpothvroid sub- 
jects the range of elimination was from 75 to 95 per cent The discovery of 
a low excretion is an adjunct m establishing the diagnosis of thvrotoxicosis 
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THI RATE OF CON\ERSION OP ADMINISTERED INORGANIC 
R ^DIOACTIYE IODINE INTO PROTEIN BOUND IODINE OF 
PLAS^IA AS AN AID IN THE E\ ALU ITION OF 
THYROID r UNCTION 

Dwight E Clark MD Robert H Moe, M D akd Etelw E Adams, MD 
Chicago 111 

(From th» Dtportmont of Surgery of tke Umiernty of C\Hogo) 


R VDI0\CTIYE iodine lb being «mploAe<I todaj b\ manj m\ estimators not 
onN in the treatment of dibcabcs of tlie tin roid but as a means of stndj ing 
the function of the th) toid gland Two mtlhodb — \irinan excretion and uptake 
by the thjroid gland — haie been used m following tht fate of administered 
ndioactiie iodine m the various thiroid states Evtensne studies on the rate 
of excretion of radioactive iodine in Cises of lu petthj roidism, euthvToidism 
and hypothj roidism have been mide bv » number of investigators’ Mhilo 
this method has the advantage of simphcitv it requires the assumption that 
the iodine which i& not <\creted m the unne must he m the thjroid gland Poor 
correlation was found bv Quimbv and McCune* between values for thjroid 
uptake as determined b 3 direct measurement over the gland and those computed 
from unoarj excretion Hamilton and Solcj * Hertz Roberts, and Salter’ 
could not account for the total dose b\ combining the estimated content of the 
thyroid gland and the calculated smount excreted in the urine Further dis 
advantages are m the wide range of exeretion rate m the various thjroid states 
and the inacciuacj in unne collection Me Arthur and associates® found that 
the mtan nrinarv excretion in tlivTotoxic patients was 25 per cent range 7 to 
45 per cent, and in euthjToids the average was 59 per c(nt range 23 to 9S per 
cent In the range of 20 to 40 per cent there was a considerable overlapping 
between the thvrotoxic and nonthj rotoxic individuals In hjpothvroid sub 
jects the range of elimination was from 75 to 95 per cent The discovery of 
alw excretion is an adjunct in establishing the diagnosis of thjTotoxicosi-s 
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THE RATE OF CONVERSION OP ADAIINISTERED INORGANIC 

radioactive iodine into protein bound iodine of 

PLAS3iL\ AS AN AID IN THE EV4LUATION OF 
THIROID FUNCTION 


Dwight E Clahk, AID Robert II Moe, M D , 4\d B Aovsig AID 

Chicago 111 

(From tho Department of Surgery of the of Chicago) 

R ADIOACTIA^E iodine is being cmplo%ed today manj imestigatora, not 
onl\ m the tri.atnient of di-»eases ol tin, tin roid but as a means oI studjmg 
the function of the thjroid gland Two methods— unnarj excretion and uptake 
by the thyroid gland — have been us^d m following the fate of administered 
radioactive iodine m the various thyroid states tstensne studies on the rate 
of excretion of radioactive iodine in cases of hyperthyroidism euthvroidism 
and hypothyroidism hate been made by a number of investigators ‘ * AVhile 
this method has the advantage of simplicity, it requires the assumption that 
the iodine which is not excreted in the urine must be in the thy roid gland Poor 
correlation was found by Quimby and AIcCiine* between values for thyroid 
uptake as determined by direct measurement over the gland and those computed 
from urinary e'scretion Hamilton and Soley,* Hertz Roberts and Salter' 
could not account for the total dose by combining the estimated content of the 
thyroid gland and the calculated amount excreted m the urine Further dis 
advantages are m the wide range of excretion rate in the various thyroid states 
and the inaccuracy m unne collection JIcArthur and associates® found that 
the mean urinary excretion m thjrotoxtc patients was 23 per cent range 7 to 
45 per cent and m euthyroids the average was 59 per cent range 23 to 98 per 
cent In the range of 20 to 40 per cent there was a considerable overlappin<» 
between the thyrotoxic and nonthrrotoxic individuals In hypothyroid sul^ 
jeem the range of elirainatvon was from 75 to 95 per cent The discovery of 
a low excretion is an adjunct in establishing the diagnosis of thyrotoxicosis 
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pnrticularl^ m c^ses wlicrt the ilnsn<wis la not dear The findnig ot s h{;h 
urinary excretion fncilitatei thi exclusion of thyrotoxicosis m patients nilb 
lijpemetabolism due to other diseases such as Jeuecniia, huiphoma hjper 
tension niul esrdne faiJitre 

Aleasiinmciit of the uptake pinnits a studj of the rate and extent of the 
concentration of radioiodme m the glxnd ^\erncr, Qiiimbj, and Schmidt • 
fnve mndc a xerj careful stiiilv of the uptake m sanous thjroid conditions 
They bistd their results on the j*er cent uptakt of a tracer dose in twentj 
four hours. The normal range of uptake uas betueen 10 ptr cent and 3j to 
40 per cent An uptake mi excess of 10 per cent iras held to l>e specific for 
thjroid oicrnctiMti There was a alight overlap of uptake between (ht 
ciitb^joid anil Jnjwrfhjrojd |>atitnta StanJet and Astnood’ hate used fk 
rate of necumuhtion duriiiir a gnen period as an mdix of thjroul function 
Bj plotting the nuinbor of counts per second against the square root of the 
tune in minutes a straight Jme of uptake is rescaled in the first four to six 
hours and the slope of this line is cniculoted Thev haie termed the slope 
of the line ns the accumulation gradient Tins method mnj narrow the per 
ctntflge o\erhp between the normal and fhjrotoxic pntients but to date it 
has been applied onlj to the cxalnation of the cflectivcness of the antithyroid 
drugs 

The Icicl of protein bound iodine in the plasma as determined cbemieallr 
seems to bo n good indieator of thjroid actnity and correlates well with the 
basal mctabolie rate and the clniicil findings " ** The nietfiods are rather 
eomplieatcd expiiisne ind time consuming Erroneous \alues due to con 
tsmination insj oceasionillv occur 

Chaikoff Tnuro^ and Hemhanlt'* found that the rate, of ineorpontion 
of injected ndioaetire iCKline into the protein l>ound mdine fraction of plasma 
IS depressed in lluimdictomireil rats and iiiercaswl m rats and guinea pigs 
injected with llisrotrnpic Iioimoiic and sug^isted thit the rate of conversion 
mil bt ft useful guide to thyroid aetiyity 

The present invcsfigntjoji was undertaken to rUtcrmiiie whether the rate 
of conyersion of orallj ndmmislered inorganic radioaetnc iodine into protein 
bound iodine of the plasma would hi s iisiful giiidt. clinmiij in determining 
thyroid actiiitj pniticularfj mi bortler/Hie eases of hv pertly roidism md 
hjpotlivroidism 

raOCEDDRE 


Eadioaetnc inorganit. iodine (I”') containing no earner was administered 
by mouth to patients vrith varying degrees of thyroid function Patients 
who were thought to bare a nonna] or * Jon thyroid actnitv received 0 5 to 
15 miUicatiea* Individuals who had an elevated basal metabolic rate and 
were elmicallj classical hv perthj roid patients were given either a large tracer 
dose or a therapeutic amount of raduxtetue iodine This latter dose varied 
from 3 to 8 miUicunes* depending upon the estimated size of the gland 
None of the patients was fasted or on a special diet Wanj of the eases were 
studied in the outpatient department 

Oak BldgC »t»ndard 
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Blood for dotermimn„ the total \mount of ndioicfuc iodine in a ^i\en 
amount of plasma, and the per cent of this wlin-h a'as protein Ijound was 
drawn m exactlj taM.ntj four houra The Idood (15 cc) was placed m a 
tube contammg drops of heparin The plasma was separated h\ centrifu 
gatioii The total plasma 1”* a\as dctormuicd bj pipetting Ice of plasma 
into a small porcelain capsule addm^ 1 cc of a diluting iiiediuin (02 M 
NaOII 0015 M M. 005 11 NaH«tO,) and 1 drop of silver nitrate solution 
(1 mg \gNOj per milliliter) The capsule was t.ent\> shaken and dried In 
means of an infrared lamp within a closed hood Care was taken to insure 
that the dried residue was uinformh distnhutedoitr the bottom of the capsule 
The ladioactnits was dctennimd In means of a Geiger Mueller counter The 
method for determining the protein liound was similar to that tised In 
ChnikofT Taurog and Reinhardt’® Plasma proteins were precipitated In 
adding 4 e c of 10 per cent tricUloroacctic acid to 1 c c of plasma The pre 
eipitate was separated ha centrifugation and washcil twice each time with 
4 cc of 10 per cent tnchloroacetic a<id The precipitate was dissohed with 
7 drops of 2 N NaOH m 2 c c of distilkd waUr and transferred to a porcelain 
capsule The tube was washed twice with small amounts of distilled water 
One drop of silver nitrate solution (1 mg IgNO, pir milliliter) was added to 
the capsule Radioactuity was determined after dr>ing nndtr an infrared 
lamp Self absorption vvns found to be negligible when 1 t c of plasma and 
small amounts of sodium hjdroxide were used 

Tilt results were expressed as the ratio of radioactmtv in counts per 
second in the protein fraction to the total plasma radioactivitv m counts pir 
second lie have design ited tins ns the conversion ratio 

ftoiivcrxion iitio - Protein lionnd 1»” m t/s >• 100) 

Total plasma 1”’ in e/s 

The eonveiNion ritio wis determine*! as soon as possible after the basal 
metsbolisra text liad been ohlamed Faeh of the eases received individual 
evaluation and was cUssilicd on the basis «f the fmal clinical diagnosis A 
careful historv w is obtaimd in refirencc to pievious medication when mcdi 
cation vv is discontinued mid if anv recent lalxiratorj procedure which in 
volved tht UM of an iodized solution had liccn performed 


RESULTS 

Patients M ith f^ypcrfft./roidwin— Twentj eight patients iii whom the 
ultimate diagnosis was hvponh>raidism were included m thn. group (Table I) 

or presented a classical 
responding to therapj 

. /-P 1 * r*,"'*' “ aw average of 78 5 

per cent (Fis 1) Onlv one patient ,ho„ed a tumoter nnder 50 per cent 

This patient (Case ISP) had discontinued propj Ithiontacil onlj tiro tveehs 
prior to the test and had icrj mmnnal ot reeurrenee From subseouent 
esperience li four sr.eh, had been allmred to elapse before determilnhc 
eomemion ratio this pa it„, „„„,d h,„ probaUj had a ratio above 60 per eent 
There seemed to be a relatite correlation betneen the scierm ot the 
hvperthvroidism and the eonv.mion ratio Those eases where , To rate of 
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pnrticularlj in cases where the dnjjnosis w not dear The finding of a lii^h 
urmarj c-^cretion facilitates the exclusion of th}roto':icosis in patients with 
hypennetabolism due to other diseases such ns Icucemia lymphoma, hjper 
tension, and oirdne failure 

Jlcasuiemcnt of the uptake permits a studj of the rate and extent of the 
concentration of radioiodine in the gland \Serner, Quimbi and Schmidf ‘ 
ha\e made a \er\ careful studs of the uptake in inrions thyroid conditions 
Thej based their results on the per cent uptake of a tracer dose m twenlj 
four hours The normal nnge of uptake was Ixtwecn 10 per cent and S') to 
40 per cent An uptake in CTcess of 'iO per font was held to be specific for 
thjioid o\eracti\it> There wss a slight overlap of uptake between the 
eiithjroid and hvpcrthvroid patients Stanley and Astwood’ have used the 
rate of necumulation during a Riven period as an index of tlivrotd function 

plotting the number of counts pir second against the sfiuarc root of the 
time in minutes a straight line of uptake is nvcalcd in the first four to six 
hours and the slope of this line is ealeiilateJ Thev have ternud the slope 
of the line ns the nceumulation gradient This method mav narrow the per 
centage overlap between the normal and thjrofoxic patients but to date it 
lios been applied onlj to the cvaluntion of the effectiveness of the antithyroid 
drugs 

The level of protein bound lodme in the plasma ns determined chemically 
seems to be a tood indicator of thjroid nolivity and correlates well with the 
basal metabolic rate and the ehnieil findings” ” The methods are rather 
(omplicstcd expensive, and time consuming Erroneous values due to con 
tsmination may ocessionallj occur 

Cliaikoff Isurog and Rcinhanlt'* found that the rate of incorporation 
of injtcted radioactive nxline into the protein bound iodine frsction of plasms 
m depressed in tlnioideetoroirtd rats ind increasevl m nts and giintcs pigs 
injected wsth thjrotropic hornunie and suggested lliat the rate of conversion 
may be a useful guide to fJijroid activilj 

The present investigation was undertaken to dttcrmine whether the rate 
of conversion of ornlh ndmmisUrcd inorganic radiosetne iodine into protein 
bound iodine of tbc plasma would lie a useful guide elinienllj in determining 
thjroid activity, psrtioularlj in liorderimc eases of Inpertlijrmdism and 
hvjiothj roidism 

raocEDUBE 

Radioactive inorganic iodine (!”•) containing no carrier was administered 
by mouth to patients with varying degrees of thjroid function Patients 
who were thought to have a normal or a low thyroid actintv received 05 to 
j5 millicurics* Individuals who had an elevated basal metabolic rate and 
were clmicaUj <lassical byperthyroid palienU were given either a large tracer 
dose or a therapeutic amount of radioactive iodine This latter dose varied 
from 3 to 8 millicunes • depending upon the estimated size of the gland 
^one of the patients was fasted or on a special dwt Many of the eases were 
studied in the outpatient department 
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incorporation fell between 50 and 70 jht cent had onh mild signs and sj-mp 
toRis of lh\roto\icoi)VS while the mote toxic cases converted over 70 per cent 
Irerv patient that clmitallj presented a picture of marked tlijroid activity 
had a ratio of 90 per cent or over 

There was no overlapping between the upper limit of normal and the 
hvpertlijcoid patients U the present time lU patients with a eomtrsion 
ratio of 50 per cent or higher are considered as having InperthMoidism 


iflUi fintnai 
smitatB piPi 
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1 — Diairlliution of coa^«rsloa ratios in hTPOrtbyroid •uUiiroil and bipothirold PUieat 
(Las«d on Ultimate clinical diap os s } 


Case 1(3 (J R ) is of particular interest and deserves special consideration 
He was an eldcilv man who bad been treated several ^eurs for heart disease 
He exhibited verj few signs of hjpcrthvroidism and th« basal metabolic rate 
was -1-9 Eadioiodine studies were done and the conrersion ratio was 8l per 
cent He was placed on prop>lthiouP4Cil nnd the cardiac condition unproved, 
he leit much better nnd gsiuid tvventv two pounds of weight "When thf 
propjlthiouracil was dreonttnued he began to Ios< weight and the cardiac 
condition became worse On the bans of this response this man was considered 
as beiHj, a masked hyperths-xoid and was treated with radioactive iodine 
^'afienfs IPif/i f^ut/iyronfism — Twentj two patients were studied who on 
the basis of clinical observation and the basal metabolic rate were thought to 
an es^entlaIIJ normal thyroid aetivitj (Table II) Sixteen of the group 
bad diseases unrelated to the thjroid, thiee had benign adenomas two had 
carcinomas of tlie thjroid which were treated bj partial thjToidectomy and 
one had severe mail mant esophtbahnos Th< latter (Case 15 II J) had 
repeated normal ba'val metabolv® rate® and showed no manifestations of hj per 
thyroidum None of the numerous observers vvJio saw this patient felt that 
she had thj rotoxicosis 
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Table I Con^zpsio't Ritio w Iln’ERTuvroiDisif 


rD\VEBSCOV 
(IS %) 


RtUASXS 


RJ 

EF 


A T 
I M 


MD 

TM 


M M fI7 
F Dif +21 


MK 

II 


M Dll 

F Dif 
F Nol 


3o M Di< 43+ 


>oJ 

NoO 


♦15 

+♦+ 


10 JR TO M Dif 


50 F Dif ♦♦3 


44 M Dif 450 


bO F Noil +1!> 


Off propjljft/ouracil for - meis pnor M 
lut therapy, previous thTroidLCtomy, 
diabetes, responded to treatwcat 
Taliiof; prepylthiouroeil oO w? every 
other dar, disronfinned 1 week before 
Itjj iherapj previous thyroidectomy, 
respondel to list treatmest 
Osteoporosis previous thyroilectomy, 
responded to Uit treatmeot 
Two previous thyroidectomies off pro 
pylthionraril for 6 necks re poaJ d 
to im treatment 

Off propylthiouracil for 4 weeks r* 
spoodeJ to lut therapy 
Re ponded to propylthiouracil 
Two prenous thyroidectomies no recent 
antifhyroij drugs revpomJed to Jit* 
treatment 

Lo previous medimfion responded to 


lu 


\o previous mcdivatiou responded to 
propyJthioomci) 

Off propvlthieoracil for 5 meaths, re 
sponded to ])» treatment 
Off pwpyJfhiourociJ for 0 weeks, re 
epooded to I»ei therapy 
rarkiDSOBisD, responded to propvi 
tbiouracil 

Discontinued propylthiouracil for 1 
month responding to treatment 
Responded to propylthiouracil 
{stopped thiouraeil for S ueiks re pond 
>ng|pl‘4i eJassieal hyperthyroid 
1 esponded to propylthiouracil tub- 
sefiuentJy treated with Iii> cardiac 
No previous medication eardiar, treated 
witli im classical hyperthyroid 
Off iodine therapy for 1 week treated 
with propvlthiouracil and tbyroidec 

Logols for 3 days before im therapy 
cin siLsI thyrotovicosis 
Hypertension, stopped propylthiouracil 
for 3 weeks responded to ii“ therapy 
Slopped Lngols solution S weeks before 
responded to Jm therapy 
No prenOQS medication, responded to 
liii therapy 

No previous medication treated with 
Z«*« classical thyrofoncosis 
No previous medication, responded to 
111! therapy 

No previous medication, treated with 
propylthiouracil and thyroidectomy 
Bevponded to list trestmest 
Previous thyroidectomy classical hyper 
thyroid responding to Im treatment 
Off aotithvToid drugs for 1 month 
treated with Jui classical hyper 
thyroid 
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incorpoiation fell between 50 and 70 per CLnt had onlj mild signs, and s%mp 
toms of thj rotoxicosis \\hilc the mon. toxic eases eomerted o\er 70 per cent 
Eveix patient that clmiealh presented a picture of marked thjroid actnity 
had a ratio of 90 pir cent or o\cr 

There was no o^crhpplng between the upper limit of normal and the 
hiperthjTOid patients At the prcsint tune all pnticnts with a comersion 
ratio of 50 per cent or higher are considered as iisviiig hsTiertlnroidism 





Case IG (J K ) is of particular interest and descries special consideration 
He was an elderlj man who had been treated seieral lears for heart disease 
He exhibited Ten few signs of hvperthiroidism and the basal metabolic rate 
was +9 Radioiodme studies were done and the comersion ratio was 81 per 
cent He was placed on propilthiouracil and the cardiac condition improied 
he felt much better and gsiiKd twenti two pounds of weight "When the 
propjithiouracil was discontinued he began to lose weight and the cardiac 
condition became worse On the basis of this response this man was considered 
as being a masked hiperthjrowl and was treated with radioactiie iodine 
Patients Hifh Euthyroidism — Tirentj two patients were studied who on 
the basis of clinical obsen ation and the basal metabolic rate were thought to 
haie an essentialh normal thiroid actnitj (Table II) Suxfeen of the group 
had diseases unrelated to the thyroid three had benign adenomas two had 
carcinomas of the th 3 roid which were treated bj partial thyroideclomi and 
one had severe malignant exophthalmos The latter (Case 15 AI J) had 
repeated normal basal metabolic rates and showed no manifestations of hiper 
thjToidism None of the numerous obsemers who saw this patient felt that 
she had thyrotoxicosis 
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Table I Cuvxfksiov Batio js IlypErTinRoioisu 


fATIEVT (YR.) set rtAMl BU 


CONVEPBfON 


REUABKS 


MK 

ITVk 


FD 

ML. 


AT 
I AT 


MB 

TM 


50 M Dif +), 
58 F Dif 4S1 


M Dif 419 


M Dif 431 


NoJ 


fO M Dif + » 


i Pif 443 
F Nod 431 
Jf Dif 159 
F >od 440 
F Dif 428 
F Dif 432 

F Dif 430 
r Aod 4fli 


O/r proprJt/iiourai'if for weeks prior to 
D*i therapy, pienous thyroiJectoniT, 
diabetes, responled to treatment 
Taking propslthiouracil 50 every 
other d»r, ditcontiaucj 1 week before 
I’*> therapy, previous thyroidectonij, 
responded to treatment 
Oafeoporo is previous thTroideetomT, 
responded to jm treatment 
Two previous thyroidectomies off pro 
pylthiouraeil for 6 weeks responded 
to lui treatment 

Off propTlthiouracjJ for 4 weeks, re 
•poodel to Ii« therapy 
Be ponied to propylthiouracil 
Two previous thyroidectomies no reeent 
ontithvroid drugs, re ponded te I”* 
treatment 

No previous medication responled •» 

prenous ibeduation, responded to 
propylthiouracil 

Off propvlthiouraml for S moalhs re- 
sionded to l>s> treatment 
Off propylthiouracil for C weeks re 
epofidcd to Itrt therapy 
Farklnsoiusm responled to propyl 
thiouroeil 

Discontinued prnpvlthiouracil for 1 
month responding to ftti treatment 
Responded to propylthiouracil 
Stopped thiouracil for 2 weeks re pond 
ingloU»» classical haperthyroid 
Responded to propTlthiounciI sub- 
acquentlv treated with I'** cnrdise 
No previous medication cardiac, treoted 
With lui classical hyperlhyroid 
Off todiae therapy for I week treated 
with propTlthiouT«i.il and thyroidcc 
tomy 

Lugols for 3 days before I*>* therapy, 
clnisical thyroiovicosis 
ifyperteasion, stopped propylthiouracil 
for 3 weeks responded to I**' therapy 
Stopped Lugols golution Z weeks before, 
responded to Jm thcrapv 
No previous mednation, responded to 
lui therapy 

No previous medication treated with 
classical thyrotoxicosis 
No previous medication, responded to 
fill therapy 

No previous medication treated with 
propylthiouracil and thyroidectomy 
Re ponded to I»t treatment 
Prenous thyroidectomy classical hfper 
thyroid responding to Iisi treatment 
Off antithyroid drugs for 1 month 
treated with Im classical hyper 
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T\BLE III Co\\Er«:10N RVTIO IN llVPOTItYl OIDISit 




T7T~ 

— 




COStEi SIOV 

NO 

PVIIEVT ( 

■tr> 

BEX 

niATNOSIS 


BMJ! 

riTio (IS <“c) 

1 

BB 


M 

Thvroil cwinoma total thvroiJLClomv 

-_o 

So. 





niiirtlecBa 





FD 

r 

F 




50 


FL. 

21 

M 

CarciBoroN of thyroil, tnjsedetna 


-40 

50 

4 

KD» 


F 

Carcinoma of tbjroid 


- C 


5 

ilO 

el4 

F 

Circinoma of thTroil mvxodema 



125 

G 

BP* 

11 

JI 

Ceiriinoma of Ihjroil 


-13 



LS* 


Jt 

CnronouiN of tbsroiil mrNetknia 


-13 

4 

S 

PS 


M 

IlurtUlo cell carcinoma mexedema 


-3S 

(. 1 

9 

Ia.S« 

44 

F 

Carcinoma of thyroid 


- 4 

0. 0 

10 

JIN 


F 

CarciDoma of thyroil 


-.0 

71 

11 

VS 


F 

Mvse Ictna 


-"O 

30 

1. 

JK 

41 

F 

llipotbirroidism pernicious anemia 


--1 

7 0 




F 

Mixckma 




14 

JC * 

<l 

M 

( ongcnital hypothjrrOKlisin 


- 9 

(>S 

15 

CO 

44 

M 



-37 


IG 

JIT 

Ji 

F 

Po t ttiTroidcitoniy htpottirroili m 


-30 

33 



17 

M 

Crnniopliarcngioina 


-0.9 


is 



F 

Ilrpothsroili. ID anxicijr tate 


-19 

4 



0 1 

JI 

Jtiaclcma mill 


-18 

0 


Patient r«c»ivins thjroij extract 
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■H 

■m 

■.raiB 






Mi 


RQII 




p u r 

R.VTIO (IN 





\ori ular htrillation »itli mtoi i 








Icfctt diaUtca inctlitus 





\.n 


M 

Ihptrlca ire cardiora cular di eav 


■fl4 






leconipcDsatioD 



3 

AQ 


F 

UyitriCDMcc 1 irdioiavular distan 


436 

15 





iDsuffiiicDCT Dodular coiter 


4 

T( 

aO 

JI 

Mill cardiac failnri. 





EK 

oS 

JI 


dia 


84 





U.tCS DICIIllUi 


C 

IM 

"t 

i 

lIi{N?rieii.ive cardio\a.cuUr di ea <. 


no 


7 

C 11 

dl 

k' 

llipcrtca,ive lardioia alar diva«<. 

IMlIl 

431 






niiderate decotupen ation 


0 

BI 

EC 

dT 

M 

Fd cfiiial hypirteiKion had }mratltci 
fs^ential hypertension no appinnt 
Iiai di ea e 


+31 

30 

23 8 


DlbClSMON 

The elRmieal nature of protein toun.l iodine i, not tit tullj understood 
but It IS genernlle oeeepled tl.it its leiel in tile plasma is a .ood iiules of 
eireulatmg tl,jro.d hormone Bassett Coons, and Saltei- found that ibont 
30 per rent ot the protein hound iodine is in a dnodolj rosme like fraction 
irliile the remainder is eomprised of a thirovnie like fraet.on In mj sedema 
the thiroMiie free ion pract.eall, disap,mars In p„ie„„ 
h^-peractne thiroid function the incre»<!i m »!.«. i , wimai oi 

ehie«, to the tin rosme like mo™ Norton 

ni, metered tracer doses of mdioiXe to no™ . 

for four dies ee.th the rotropt "nnSd U.e'’S 

of the liltcUd iodine into radwliiodoU rosme .. i .i Jii<“orporation 

teeent, sis hours Be this method Ihe, shooed that nMorieTft 

the protein bound iodine in the fainer>irtit« "icrcase in 

h... the rate its e.aUratien i. conl:^— iZL^' 'rh'e' e:.:l'.' S:;™' 
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Tajjlf II co\\ntsio\ Bmo is l trinToimsw 



The ringt of the comcfiion ratio wa? 13 to 42 per cent with an a^e^ago 
of 24 per Pent (Fig 1) 

Piitientf lUI/i Ifijppllnjrotilism — The expecleJ low coii\ersion ratio in 
Jijjxilhjroidi^m or tn}\c<lcm% was conUrmcd in 19 eises {TaWe III) The 
range w as from 2 7 to 12 5 per cent, w iili on a\ er ige of 6 per cent Vll of the 
cases in (his group empt one cojucrfeJ l<sa than 10 per cent (Fig IJ File 
of the patients were riccumg tlnruid extract which maintained their basal 
metabolic rate at a normal Icret Uc hate considered oU patients who concert 
less than 10 per cent to Jiacc an nhnorinallc low thjroid acticity 

^^cmc^ Qiiimbj and Schmidt* found a xer\ low uptake of radioiodine 
in six cases of acute tlisToiditis despite a normal basal metabolic rate In 
the one case winch we studied these hndmgs wcio ronfirmed The patient 
had a bas«al metabolic late of -rG low uptake over the tharoiO comcrlcd onl\ 
C4 per cent and excreted b5 per cent in sexentytwo hours 

PatKTits ^\\th Cardiffc Dtiease end Jlppertension — Suen patients who 
had hjpertensne caidio^ascular disease with an eleiatcd basal mefoboJjc rate 
and two with essential lij pcrlension without appaixnt cardiac disease but an 
elesatod basal metabolic rate were studied (Table H ) In all the eases where 
there was marked eardionsniJar disease the comersion ratio was imder 10 per 
cent placmg them iw ‘he hvpothxroid range This would su,,gest that the 
body lias suppressed the ictwn ot the thyroni «n order to de< rcaso tlie metabolic 
artnitj ami thus reduce the woA of the heart The essentia! hypertensive 
jvitients couxcrlcd 3G and 2J S per cent which would place them in the ciithv 
roid group 
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Table III Co\\osio\ Rmo is lIiroTiiiroimsM 


EB 

FL 

KD 

^10 


MT 

Fl\ 

FII 


mrxrlrma 

MyxiJima 

Carotioma of tb7rotiI tnTTidemi 
Carcinoma of thTroil 
Ctrcinomn of thsroil myxeikma 
CiTciDomn of iLjroul 
Carcinomn of tbiroid ntrxcJema 
Hurthle cell carcinonia mrxetKma 
Carcinoma of thsroii 
Carcinoma of ibrroil 
Mvackma 

] i \ potbjroi hsm pernicious aDcmia 

Congenital b7{otb>roi<li8fn 
Moelema 

1 0 t lhvroi<Iectoai> hspothtroidi m 
CrsQio] harsngiooi-v 
Iltpotlivroidisra onxiiti tate 
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DlJ>CLS)SION 

The chemical nature of protein Ijoun.l loeline „ not ect fulh uniJeratood 
but It la teneralh accepted that tta Icel in the plasma i, a hood index of 
circulatiiis thjtoid homionc Bassett, toons and Saltern found that ahout 
30 pet cent ol the protein honnd Mdmo ,s a dnodotj rosme like fraetion 
while the rematnder m compnsed of n thtroxnie like traction In mexedema 
he therosiiie traction pract.call, disappears In pa„c„,s acath noimal or 
heperic no tliMpid fnnetion the merean, in the protein honnd iodine i, dim 
chiellj to the thiroMnchkc moietx Moiton Pnlmm ... r ni, . 

mmisterutl tracer doxes o£ radioiodme to normal * oilsofT* ad 

for four dns .ith ths-rotiop. 

of the hheUd iodine into radioduoflntvm m i ^ ^ iiKorporation 

twcnli sis hour, Bt this meS ftel Tb^ w? at t«o and 

the protoui bound iodine m the hxperaclnrtrr 'ncrcase in 

but the rate of its elaliorat.on is considerably tneZed''oi:’;7ie\rnt™u7ou^^^ 
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No attempt «a‘j made in this study to fractionate the protein bound iodine 
m the %anou3 thyroid states but the greater comcrsioii ratios m the eutbjToid 
and h>pcrth}Toid groups are presumabh due to the mercased production and 
elaboration of tlijroglobiiliu The data suggest that the rate of incorporation 
of radioiodine into newh formed protein bound iodine can be determined with 
siifTicicTit aeciiracv to ho of sahic m determining thyroid activity 

In such studies the possibility of an “exchange” reaction occurring as a 
purely phvsieoeheniieal phenomena presents itself If such a reaction occurred 
in this study, we beliovt it is negligible or the amount of radioiodine in the 
protein precipitate would be higher m patients with In pothy roidism, particu 
larlj those receiving tJijroid estraet By in iitro tests of adding radioiodine 
to plasma wc wore unable to detect any appreciable lodination of protein 



The change in the conversion ratio in relation to the basal metabolic rate 
« a nf true hs nerthy roidism seems to be similar to that lound by the 


the comersion ratio and tlic 
treated with I**' Fi'^c weeL, 

of the eland was changed so that the conversion ratio was normal but the 
hasal niaabolic i-atc wa, «ill onM >"S'' ba'al metabolic 

rate haJ fallen to almoot nonnal Tta .monnt of rodioaclno .odme smn 
'“i not anracenl to cUccl a ennt and the patient had a rccntreaco of lb. aymp 
toms Th. basal metabolic rat. ,iie«ased as did tb. contcrsion ratio tt the 
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time of the administration of the third dose of radioactive iodine the basal 
metabolic rate was lowei than Nt the hc^mning of the treatment and the 
clinical manifestations were less severe The conversion ratio was lower and 
correlated well with the other findings Tht final dose of labeled iodine was 
given when the basal metabolic rate had again ri.turneil to normal, at winch 
time the ratio was found to be in the cuthvroid range 

There are many extra thvroidal factors which niav mflutnee tht conversion 
ratio so that it is important to evaluate each case nidividualh Except in a 
few instances we have allowed a period of four weeks to elapse from the time 
of discontinuing antithvroid drugs thioevanate or cough svrups containing 
lodme before determining the conversion ratio Recent eholeevstograms 
bronchograms, or pjelograms inaj also alter the rate of incorporation of tagged 
iodine into the protina bound fraction 

The tvpe of gland did not seem to male anv appreemblc dtffcnnct in the 
conversion ratio although most of the cases in the hvperthjToid group were 
thought to have diffuselj lij perplastic glands In the patients studied age 
did not scorn to affect the conversion ratio In manv of the cases presented 
the unnarj excretion and the uptake bj the thjToid gland were determined 
There was a good correlation m most of the cases between the conversion ratio 
uptake and excretion 

Doses of 1 to 1 5 millicurics were used m order to obtain significant counts 
mice of plasma Although these are larger tracer doses than gcnorallj 
used no adverse reactions have been observed In cases of hvperthj roidism 
most all of them will rctiuiro more I”* before a therapeutic response is obtained 
In euthjroids approsimatch 50 per cent of the dost, is excreted and the 
amount taken up by the gland is much less than tint required to cause h> po 
thyroidism Cnlc ‘MeCullagh and Glasser‘» have estimated that it requires 
30 mvUvcuncs to cause hxpothvtoidism in a patient with a noTmallj function 
mg gland Since it is well known from radioautograph methods that the 
localization of m the thjroid gland is not uniform, the chances of havin" 
a small area mtenselj radiated are probably as great if 100 microcuries or 
500 mvcrocuiies ate fixed in the gland The possibilitj of carcinoma develop 
mg m such an arei warrants consideration but there is no evidence cither 
clmieallj or experimental^ to surest that the incidence will be significantlv 
altered 


Mtmj more ci>»s \M«i layious thjroiil statm are beins studied Altlioui-h 
in the cases presented there uas no merlappuiu hetiveen the euthjroid and 
hTperthjroKl sionp ,t is possible that some orerfapp,„s ma> he found as 
more eases are studied since this procedure only estimates the rate of elabo 
ration ol the thyroid hormone and does not measure the sensitivity of the t.s- 
sues to thjToxmc ^ 


SDMMART and COXCLUSIONS 


various tbiwoid states and in patients vnth h -r* i^dicd in patients with 
irith an eleiat^l basal lypertension and cardiac disease 
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2 In norma! man the comcrsion r-»tio lan^Ld from 13 to 42 per cent 

3 All patients in a\liom the eomemon ratio is '10 per cent or {treater arc 
ponsiilorcil to lia\e a lijpineti\it\ of tlic thsroid gland 

4 Theit IS no oscrlappiii' betneen the hjpcrtlnioid group and the 
ruthjioul group m tin eases studied 

'i Patients mIio convert 10 per cent or less are considered to have hjpo 
thjioid nctivitv 

R All of the patients with severe eanliae disease ljut an elevated hasil 
niefnliolie rate show a low conversion mtio 

7 Two patients with In perltnsion but no apparent cirdiac dneast. have 
a (onversion rvtio in the normal range 

“I The results suggest that the rate of incorporation of ridioactive lodino 
into protein hound iodine of the plasma maj !><• a useful guide to thvroid 
activitv 
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C Wfrnet aid Ntw Aork, \ A 

(From the Surgual llrtnholum I nit ttnH the Departments of ^urejery and iltdicinr Columhia 
Frcihgtenaii VnJieal Center) 

T IIL work ot whieh tins inj>or is a pnitnl ropoit ho^nn os an iiileiisne stiuL 
of fluid and clcctrohtc pioblms on the Suiguol ^cnire of the I’lcsbiternn 
Hospital m Tune l')47 at which lime the compktwm of a llime photometer 
undo possible npid and reosomhh mimeioiis determinations of sodium ind 
potassium concentrations m biologic mcili'i The opening of the surjsicnl 
niefabolie unit in Inniiari 194S made possible the ‘Kcurate balance studv of 
fluid clcctrohtc and nitro,^cn exchanges m patients both pre and postopen 
Inch Two parallel and dependent lines of sludi tlien evohed the methodical 
Mudi of patients in the met dmlic unit nciording to plan and the da\ todii 
valuation of the clectrol'te and fluid status ot cnficalli ill patients on the 
general ward ser\ice with special effort iMung made to enluate and concet 
elettrohte imbahnce as fouml and to maintain ma^or sui^ical ciscs in as close 
balance as possible i>ostopcrati\eh This paper reports some of our cxpenenccs 
with particulir emphasis on iwiassium dcficiemcs in surgioal patients tlicir 
correction and prevention 


TEVIFW OF FFBTINFNT UTrR.VTtnF 

«Mneo potassium is the major eatioii m the bod\, oxccedint bodiura In a 
ratio ot more thin two to one the role of this ion in ph\siolo,^\ has been the 
subject of numerous studies over a pend of mana tears Benedict” m lOlA 
showed that in starvation i>otassimii was lost in direct relation to loss of nitrogen 
with 2h7 mAI ol I\ being lost wnih each giam of inti-ogen lu davs 2 to ll"in 
elusive Similar icsuhs were obtained In Tamblc m 1023 with K loss sli^’litlv 
111 excess of expectation base! on nitrogen loss and tissue analvsis In"l933 
Butler” reported laige losses of polasbiuin m the stools and nnno of two infants 
with diarrhea and noted that the potassiiiiu loss far exceeded that expected from 
n.trn!:<n lo» l),rro»- .n.U.,mbI^=- m n.,»rt.„K metal, ol.c st„,l,ca on ch.Idron 
n.ll, c„„scn.nl alKalo.,, ™,1 dnrrhca notcl m an exoo.nva <l,lor.,le 

C, m the stool nlnch con„do„,, „,„a, a.on.fionn, u.,or m dec 

tohto nnbalanco a aan lar-o los, ot potaaa.un, a,„„l and „„ne Z 
ten trh durtna phaaos ot ntotca™,; dd.tdrtt.on Itarrotv oltsortcd plasm, K 

IcoKaslon a, 1 , mac, par liter m the nntroated Mato andsltonal I! . ' 
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Slum }os,s in mine end sloolt He also «lemoiistra(cd that a lelafiie potas.'-iuai 
deficit could appear during i period of niarkedh posilne lutroiren Jialance and 
that potassium deficits were jnerc^sid in iieriods of positne sodium balance 
Altliougli no sjmptoiiis other than generilizcd iveahncss were shoum with the 
dehj dratioii and K loss, the administration of additional potassium as KCl by 
mouth to suppltinent that liktn iii fowl pioicd of distinct benefit to the child 
In a piper discussing retention of clectrohfc follouing acute diarrhea uith 
severe dchjdration m infints, Dirrow* demonstrated bj metibolic studies 
tbit loss of K fiom cells mas amount fo is mtieh ns one qinitcr of the total 
hodv stores of IC tlucli of the evtrieellnlar ddiydrition in some cises 
appcired to he due to loss of sodmm hv shift of sodium and water into celU 
The usual lejilncenieiit of e'ttriiellulai fluid with saline or sihne biearbonate 
iiiixtiires restored csfneelhdar deficits hut flclunllj increised pofissitim loss 
since idditionil sodium ciitere«I the cells Iwo of his patients were treated 
with pirentenl IvCI ind showed retcniiun of K ^a niul Cl with lapid im 
proicmetit winch was sulsequentli nmidiiiied with KCI by mouth Ooion 
ind Dirrow^ then icported i senes of pilionfs treited for infinfile diarrhea 
ind dehydration with i mixture of sodium and potissuiDi chlorides and 
sodium lactite in which the mortilits was onlv I of 50 is lontnsted fo 17 of 
50 trcited with sodium chloiidc ind ac>dium hetife ilonc 

In dnhctie leidosis Atoldev and associates.’ showed Ion of intro and ettra 
ccllulir electrolytes after lasalm uiilidrawal and retention of these ioii» 
during the recoscry period In acidosis flic K loss aienged 90 men a div 
with nitrogen loss of fe 2 Qm Danowski* also demonstrated inerensed K loss 
111(1 nitrogen loss m diabetic acidosis and noted that the serum I\ fell 
markedly m the retosers phise IJutlcr” in recent mitsbolii. studies of 
diabetic coma confiimtd lari,e pofosMum losses and used solutions oontiining 
potassium in repnii fo isoid sharp reiluclions in plisma Iv concentrations 

A senes of icports" '* ’* of cases of potassium clefitieney in the recovery 
period following dnbefie ieidosi& hasc shosvn K levc Is of 1 9 fo 2 5 meq per 
liter III plism i lecomp inied by musiulir weikness chlficiillies in swillowing 
and interfcreiiLi with rcspimfion in one insfince rcqunjng i respirator 
but with npid rci oseiy following par enter il ind onl idmiiusfnlion of potas 
Slum silts 

Dchidiation was studied extensnely by I Ikmton and inkier" and their 
nssoenfes They showed in the dog thit in sescre wafer depletion hrge 
amounts of potassium iie excicted in high concentration by the kidneys 
Greit resistance to jihsma Is changes were noted ind it wis oLsersed with 
dehy dnfion in aniuiais with incfei'* tied thit there w no mobilization of intra 
cellular potassium Tlie\ suggested that high ptismi K lei els seen iii liemor 
rhage and intestinal ol’stimtion are dne to innkcd alteration in ctll metab 
olLsm In in earlier papei ’ it was obspised that 20 fo 36 per cent of extra 
cellular water couhl be lost while from 30 to ‘50 j>er cent of intncellular 
water was mobilized and thit K loss wis much greater linn could be ex 
plained simplj In tissue cafiboJism In late stages sodmm and chJonde and 
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the eNtncelluhr fluul tended to be muntamed while potassium nnd mtra 
cellular w ater losses rose steadilj until K excretion in the urine reached 500 
me<i per liter In human subjects earlj stages of the same phenomenon were 
obseried In the first forta eight hours of water deprmtion extracellular 
losses predominated but Hter losses were predominantly intracellular, and 
again the potassium loss far exceeded that expected from catbolism alone Bj 
the end of four diis water deficits were proportional to the ratio of extra 
cellular to intracellular water’* 

Black 'MeCancre, and Young” m a similar experiment with volunteers 
who ate a drj diet showed that extracellular sodium concentration rose while 
large amounts of potassium were excreted m urme The} stated that the 
kidnej will preferentially excrete potassium over sodium or urea under these 
circumstances "VA inkier and associates.” demonstrated that with water do 
pnv ation the ingestion of foods containing mtrogtn or potassium increases the 
obligatory urine output and the rate of dehvdntion Beecnt studies by 
Elkuiton” showed that potassium losses are great m dehvdration and when 
extracellular sodium n. high os when water loss is disproportionately greater 
than electrolyte loss Cell sothum tends to be high under these conditions, 
while it 13 low in oliguria and in nephrectomized animals The cell potassium 
IS not neeessanlv elevated when cell sodium is low but is alwajs low when 
cell sodium is high Cell potassium rises onh when an exogenous source of 
potassium i^ available 

Brown Ciiirens and Marchand ® report e<l potassium deficiency in three 
cases of nephritis with plasma levels of 20 21, and 2 5 meq per liter and 
marked muscular weakness followed by rapid recoveiy on the administration 
of potassium salts They described electrocardiographic changes character 
ized b} depressed ST segments in all leads and low voltage T waves which 
returned to normal after potassium administration Similar electrocaidio 
graphic changes were reported bv Holler" , m this connection it is of interest 
that Barrow and Jliller ’ ol served necrosis of mv ocardnl fibers and re 
placement with fibroblasts in lats with potassium cleficiencj induced bv 
desoxv corticosterone treatment 


Plasma potassium deficits have been observed at the lime of crises of 
familial periodic paral} SIS by herrebee Genty Atchley and Loeb ' who also 
observed a decrease in renal excretion durm«. attacks Plasma K rose and 
renal excretion increased on recov erv In Cwslwng s syndrome \7illson Povv er 
and Keplei ’ have reported plasma K values of 22 meq per liter toc'ether 
wath a high HCO, and low Cl This alkalosis was unresponsive to the adnunia 
tiation of NH.Cl but responded to the administration of either KCl or notas 
,mm citralc .vith rettntion ol potassium drop m IICO. and me m ehloride 
Alkalom has been roported as heing assoc.atcd anth potassmm defle.eney 
states and perhaps cansmp then, Tannet and Darren- reported n.de aar.a 
t.ons m n,nsde K relat.on to phrophate and nitrogen and observed that 
nniscle nater varied d.reetiv mth cell sod.nn, and potassmn, and .merseU 
n.th the eoncentrafon of eatrae.Unlar eleetrolvte, Tannet- “ a”«e 
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experiment in tits notcil a list mceUxeHlium with intripentonealbiciThonMe 
administration Dirrow'" fmiinl m nts with pi lone obstruction which were 
«nou {,Incose ind water that strum K rose while scrum Na and Cl fell as <lul 
cell sodium and thionile On the other hand animals on diets low in chloride, 
and low m sodium potassium, md chloride, showed a rise in serum bicarbonate 
and fall in serum (blonde actoinpanied lij a rist in cell sodium and a fall in 
cell ])otnssium Sciuni potassiums weic low m these animals It was also 
noted that etll wntir tended to be increased as sodium replaced potassium 
mi!lie(jui\alent for inillie<im\nlent 

Darrow Sehw irtz lanimeci anel ( oiiUi*' ha\e shown that there appears 
to bo a definite and iircdictable relationship lietween serum bicarbonate and 
cell potassium once renal ndjustineiit has leeen reached In nlkalosis produced 
m rats bj a \arietv of means including low K intike ind adrenal cortical 
hormone treatment, it was noted that the higher the serum bicarbonate the 
lower the? cell potassium atitl the higher tht cell smlum It was coucludeel 
that patients Iminp a polassiuni deficit mai be cxjieeted to dcielop on 
alkalosis wbeii treated onlj with soelinm chloride and this alkalosis will be 
tefrnetory to sodium eldonde Ihernpj if the potassium deficit persists The 
experiment il results to be rciKirted in the present paper tonfinn these observa 
tions Mnihed potassinm eleficit has been reported aijth adrenal eortioal 
hounone admmislratinn 1 a Ivnhlniann Ragan ierrebee Atehlej and Loeh** 
and In Itirebce I’liikei Carnes Oentj, Atclilev and I oeb “ The first stud' 
reported plasma potassium \nfues one half of normal witli the deiclopment of 
maiked niuseiilai weakness which avas eurcel bj KCl administration and the 
second noted the repl ictinent of mincle potassium bj sodium in animals unelci 
treatment 

Intraienoiis fiiiids liaae been stinlied for their effect on eleetrolite and 
witcr balance llastnigs and riehelWrgei** iiofed little ejhange in intra 
cellular aolnmi with infusions of phjsiedogic leads of sodium cblonde and 
Inearboiiatc Imt au increase in intiaeelluhr aolume when alkaline solutions 
were infused Clock I ollinm ^Iinn and KeiidiU’* showed that trhieosc in 
fusions le suited in drops ot plnsinn K leads la dogs as did infusions contain 
ing sodium ion particularlj aihen combined with lactate or bicarbonite anions 
The work of I enn’’ and others has snt,ge8tcd thit potassium is inaohed m 
glj cogen santhesis in the Incr and that this maa aocouit for some of the 
plasma K withdraw nl associated as ith glucose mfeisions Stewart and llourkc*’ 
however, deinonstrifed larg« potassium losses with massive infusions of 
saline as well as with glucose mtnsions the jiotnssium appearing in the 
urine 

In a more recent series of studies, lob” Berrj ” and Cooper” and their 
associates in observ mg v anous aspects of the effect of infusions and operation 
on renal function and potassium balance have noted in normal subjects a high 
initial rate of both water and potassium excretion in the urine when infusions 
of either sabne or glucose and water were given The potassium excretion 
far exceeded 2 7 meei per gram of nitrogen loss which llerrj uses ns catabolic 
expectation After the firet few hours the rate of excretion of potassium is 
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hi^lier m patieuts iminedi itch j>o^tliemiorrhaph> in tlic. controls, and 

highest of all m i ^ronp of patients who undcr'ient combined abdomino 
perineal resection^ In ill cases the potnssitun loss exceeded that expected bj 
nitrogui output bx a mcle margin It ippeaTs that controls receinng sahne 
or 'i per cent dextro'-e m sahne solution lost mote potas-inm than those on 
chieose altbon},h varnbiliti i great 

\riel Abels, Paoh and RhoaeK® leported a hapoehloiemic state refrae 
ton to sodium chloride administiation occurring m certain smgieal patients 
maintained on parenterd fluids following surgtrj foi gastrointestinal cancer 
These patients showed low s>emm chloiides hi^xh bicarbonate Its els and 
hvpoprotcmemia often with edema ami heniocoiicentiation Thea had re 
teued an average of Ij to lb Gm of sodium ehloudc a da> for seaeril davs 
before onset and showed weakness Icthflrgs anorexia nausea md a mild 
jleub Thev responded somewhat to plasma inlusions ifttr saline solution 
w IS reduced or excluded and iinpimcd rapidlj when thej be^an to cat It 
will eonrluded that low pioteius were the cause ot the sTndrome Irenens” 
reported four patients a\ith low tbloiides and alhalosis linguor diowoine^s 
distention dehjclration tnd oligutia and noted h'Tol^ttsion and a wet gras 
skm These were a patient with hums one with a pslcirio obstruction and 
two patients with T tube druuages. of the coanuoii duct who excreted large 
quantities of bile Mudge and Vis.lockj** obseried high infratellular sodium 
and low potassium m a patunt who deinonstratid a similar piiturc ami have 
reported similar low potassium \ allies m the muscles of patients suffering from 
renal acidosis in chronic form 


The use of potassium sdts lu rchadration following infantile diarrhea and 
potassium depleted states in diabetic acidosis and chronic nephiitis has been 
loeutioned. It is now well recognized m surgerj that limitation of the use of 
sodium salts postopeiativelv is nnperatue the work of Coller" “showtd fh it 
thp use of isotomc sodium chloride solution resulted m ni irked sodium reten 
tion and aerv large potassium losses togethir with cellular dfhjdr itioii and 
that saline solution w ell below isotonic concentration w is far better as a re 
placement fluid AIo%er‘ noted the persistence of high serum bicarbonate and 
low chloride in the face ot sodium chloride infiuions iii cases in which 1 irge 
potassium deficits are known to occur ind suggested the u e of potassium 
salts particularlv when the onset lb slow and accompaniedbj weakness atonia 
and hypotension Similarly Maddook in a renew article* ,nd Abbott** 
mention* a Darrow s work and SUngesfed that potasMiim salts mirrht proie 
useful chn, calls Darrow* su,rg<sted that potassium deficits occur when 
omput mtilt ,utl. chanse m e,„,Ub„uni is alkalosis during 

rapid storape of n.trokcn and n„a„ , 1 . 

to prodietod tliat main oMoride loss potass, h.-h 
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ex{)eniiient iit cats, noted a » ise m cell &odiam wjth intrapcntoneal bioarbomte 
‘KiministwtJon I)-irrc.«« found m rafs with pyloric obstruction which were 
Ri\ cn f,liicos( ind w iter that semm K rose while scrum Na and Cl fell as did 
cell sodium and chloride On the other hand atumnls on dit is Jo« m ehlonJe 
and low in sodium potissiuju mdchlondc showed i ri^e in serum hiesrbomte 
and fall m serum thloride aetompaiued hj a rise m cell sodium and a fall m 
cell pofassiiim ScMim potassi(itii<t «tre low m these animals ft was also 
noted that cell water tended to he increased as sodium replaced potassium 
milliequisalciit for milhequisalent 

Dai row, SLliwart/, latmiuti, and Cosilfe * base sheiwn that (here appears 
to bo a definite and predictable re) itinnship !*etween serum biearbonate and 
cell potassnnn once renni idjiistment has liceii reacheel In alkalosis produced 
in rats hr a \arietj of means ine)ndiii(. low IC iiitakt and adrenal cortieil 
hormone treatment it wns noted that the higher the seiiim bicarhonnte (he 
lower the cell potissuim ami the highei the cell sodium It was concluded 
that patients hiMiig a potassinni elefieit ma% be c\pecfed to deiclop an 
nlhaloais when ti rated only with sodium ehloriele, and this dJealosiv svill ba 
refractors to sodium chloride therapy if (he imtissnim deficit persists The 
exptrimenfnl results to be irportcd iii the present paper confirm these ohserva 
tiOHs Marked potassuim deficit has (»een reported "ith adrenal cortical 
hoinionc odministrntion hr Kuhlmami Uagnii Krrebec AfcMes, and Loch” 
and l)j I errebee, Parker Carnes Cerity Atohles and I neb * The first studt 
reported pi isma potassuim iaIucs one half of normal with the development ef 
marked mnseuhr weikness which was eureel l'> KCl administration and the 
strond noted the rcplaecment of muscle pola'siiiin ly sodium in animah under 
inatinent 

Intravenous fimds have been stndieil for then effect on electrolyte and 
water balance llisfuigs iiid Fichelliereer’" noted little change in intra 
cellular volume with infusions of physiologic levels of sodium chloride and 
biearhonate but nn iiicreisi in intracelhdur volume when ulkahne solutions 
were infused rioele BoIIman Mmn and KcndalP* showed that glucose i" 
fusions resulted in drops of plasma K levels m dogs os did infusions contain 
ifig sodium ion particidaiJy when pomhnifd with Jaetafeor bicarhonateanions 
The work of reiiii’^ and otheis hns siiggcstod that potassinm is involved m 
glvcogen synthesis ui the liver and that this mav accoint for some of the 
jdasma K withdrawal assomatcel with glucose infusions Stewart and Kourke 
however, demonstratcil large jmtassium lov.es with inassne infusions of 
saline ns well as with {Incosc infusions the potassium appearing in the 
urine 

In a more leceiit senes of studies Iol>*‘ Bern “ and Cooper’* and their 
associates m observ iiig v arious aspects of the effect of infusions and operation 
on renal function and potassium balmet have noted in normal snbjeets a high 
initial rate of both water and polassiiuii excretion m the urine when infusions 
of either saline or glucose and water were given The potassium excretion 
far exceeded 2 7 meq pci gi am of nitrogen loss which Berrv uses as catabolic 
c'cpectation After the first few hours the rate of excretion of potassium is 
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wlio hid consisteiitlr high ^ ilues m the range of 5 0 to 5 3 meq per liter in 
the abseni-e of am demonstrable taiise In this, work niij plasma potassium 
lalue between 3 8 and 4 6 meq pet liter is considered to bt within the normal 
range accepting the fict that an occasional indnidiial mav show a higher 
\alue ^^e ha\e encountered relatnelj few high levels in surgical patients 
and most of these were in chronic or acute renal failure as described by other 
workers " ® ” Low plasma potassium v alues and their possible significance 

wall be discussed later 

Potassium 1 alues L nder tontrolled Veiabohe Conditions — Three groups of 
patients were then studied in the metabolism unit Group I consisted of 
patients vvho were fed a calculated standardized diet for fourteen davs until 
operation and then maintained for the daj of operation and four davs post 
operativelj on parenteral fluids consisting of de\trose in saline solution, 
dextrose m water and 10 per cvnt ammo acids Tliej illustrate the amount of 
potassium lost m relativelj minor pioceducea Pig 2 shows the average 
plasma potassium values togcthei vvith the average dailv potassium loss in 
two patients C G with a bilateral inguinal hernioirhaplij and E AV with a 
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urine, stool and drainages wore done with a niodideation of the internal standnrd 
flaine photometer uilrodueed hj- Bamcs, Ifiehardson, Bcrrj, Jfood, and Qhappeli 
m 194G ” This instrument has a reproducible accurae> of 1 per cent for 

both sodium and potassium, and has the adiantego of requmng onlj 1 to 2 e c 
of specimen Chloride ion determinations were done bi the method of Schales 
and Sehalcs Bicnrbcmatc determination was done as COj content by the 
method of \ an Slike” 'Nitn^n dcterminatioas were mide b\ the Kjeldahl 
tcehniqiic Bloods were taken, except in emergencies in the earh morning be 
fore the das s fluids or food were startM AMien IlCOj was to he tested for 
bloods were taken under oil and allowed to clot and then ill determinations 
were done on the serum Sodium and potassium determinations alone were 
done on plasma from blooil collected witli careful precautions to aioid 
hcmoljsis and were placed m a 5 cc liemntocnt tube containing approsi 
matelj 01 mg sodium hepirm This was immeiliately centrifuged and the 
dcterininatioiis were made on the plasms Unms Miller Abbott tube, and 
other dninagos were collected as twehe or twciits four hour specimens m 
cosered containers In computing outputs of watei ntid electroivtes, care was 
exercised tint exact measurements were made and that irrigating fluids (as 
in Miller Aiihott tubes) were incluileil in intake and irrigation returns m 
eluded m output 


Determinations 

Patients 

Me<j/llter 

Sodium 

67 

32 

La.OOa-2.63 

^Potassium 71 

35 

4 26i .43 

Chloride 

56 

20 

204 . 47 i 2 . 7 z 

HCO3 

(content) 


27.6 ± 2.0 


*^Three patients had consistent K values of 5*0 
to 5.3 without renal or other pathology 


}.|g ] ^Normal plasma valuta 


pota iom anO chtorld Ion concentratl ns as 
control aubiects 


RESULTS 

^ormal Electrolyte 4 oftiM— Prcliminarj normal xaliies were obtained 
from n mimber of miscellaiicmis preoperaluc patients from the metabolic 
KPrMCG who had no demonstrable disease other than hernia inactive chrome 
cholecastitis. or nontoxic nodula, goiter fig 1 gives the figures ohtvncel 
These correspond eloselj to accepted normal values and the variation as ex 
1 w fbe staiidaid deviations w seen to bo quite small The standard 
dlwatlon for the potassium value ,s somewhat larger because of three patients 
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A\ho had consistently high silues m the r'lnj.e of jO to 5 3 nieq per liter in 
the absence of sm denioiistrnble cause In this work niir plasma potassium 
saliie between 3 8 and 4 6 nieq pci liter is considered to be ivithin the normal 
nnge accepting the fact that an occasionil indmdinl ma\ show a higher 
laliie AVe haie encountered lelatively few high lei els m surgical patients 
and most of these were m chrome or acute rena! failure as described by other 
workers'* ® Low plasma potassium \al«es and their possible significance 
will be discussed later 

Po/flssiinii 1 flh/es Vndtr ConiroUed MeiaJiobe Coiuhlions — Three groups of 
patients were then studied in the metabolism unit Group I consisted of 
patients who were fed a calculated standardized diet for fourteen dass until 
operation and then maintained for the day of operation and four dass post 
opentnelj on parenteral fluids consisting of dextrose in saline solution 
dextrose in water and 10 per cent ammo acids Thes illustrate the amount of 
potassium lost in relatneh minor procedures Fig 2 shows the aserage 
plasma potassium nines together with the aienge dail^ potassium loss in 
two patients C C with a bilateral inguinal hemioirhapJn and E "Nl .with a 
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preparation- 
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The total \olume of fluid men a\eRi«.,l *;fi » 
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Scpi illM in? 
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A 1 <1 illmtinUiI M tlR m iilnl l.,ss ot iK>tas.|in„, tho finl l.icl, four hmin 
lipor c<l 1,5 lol, I,„ rj a„,l u .. ,^^1 potjni,,,,, fjr e%ceul 

c«tal,„l,c cspccl,.,™ (mlwdn •» n im, x -> 75 ) Tic J «1 per 

<ln .Ictrincs m siicccclmc iliiH but nor. poli«„„n is lost Ibroii^Iiolit tbe 
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K 
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daily k loss in patients 

ON rv FLUIDS PRE AND POST 
OPERATION-5 CASES WITHOUT K 



2— .Intlcnti In Croup It on purentrral flulla for t 
an>f four pc»io(H?mlv«i> a »r*K« latly lo 

o»«M from nitfoaen >wUBf« No fot* wni fcKfn. 


mofirratlvelb 
of potosai ini totrth 




TifS ninl 4 jllu-sti lie ||ic Onl> lionNsium b'llnnce in Gnmjis 11 and HI 
ji itieiits \\iio ivtro tT on {> tretili nt (luiil neiiueg three <H\'( preopcrotiv el> 
after ten <ln}«i of controlled oral intake on bilanct studns Dioup II receded 
no potassium piienterallj sshile Gionp Ilf reeeisrd in nsenpe of 50T rieq 
of potassium chloride parmtenllj jier dij There were three ventnl 
heniioi ihiplues one umbilicil hcmiorrhiph} md one ehobej'stcctomj m 
Group II (Patients AI AI C C A C »I 1. and G '5 ) uhile Group HI eou 
sisted of four choleessfeetotnies one uith ^ common duct drima^e uith 1 
tube fPitients b A A R IB and It I» ) All but one sveie Momcn 
(jiQup IT nceired in is erase of 14 > meq of J^o and 132 (< meq of 1 1 per daj 
uhilo Oioup Hi retened 151 mcq ofNa IbO of Cl and 50 7 of Iv Both Rroups 
TeceuednSCm of mtroRin ns IP per cent miino acids Croup f/fZio 3t 
Risen no pot^sslUlll, shows n Iir^t loss of luitissium on the first dip of m 
fitsioiis iml 1 consistent fo s diminishing ivitli time but alwajs exceeding that 
txptctc I fiom nitrogen defitU Gtonp lU emit potassium fl ig 4) shows an 
average loss on the first di> of infusions and a loss on the diy of operation 
find the fiiit postoperitise dl\ iml thereafter shows i sbghtlj positne potns 
sunn balance The figures «how the asenge for all the coses iii eaWi group 
All pitients in both gioups were operated open on the fourth dij 
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tigs 5 and 6 show rnmtilitnc i^engts for the sime groups a )d show 
the contrast between the debt of 170 meq raengeil bj Group II and the 
slighth positiae balance achicacd bj Group III The amount of potassium 
excretion expected on the basis of nitrogen debt wns almost the s line m both 
groups averaging 4GS luetj m the group uitbont potassium ind 40 2 meq 
m the potassium infuseel group The large excess of potassium loss over whit 
lb accountable from catabolism is agiin obvious in the group which did not 
receive potassnim It is interesting that in these pitients with lelatnelv 
atraumitic procedures operation appeiied to pro<Iucc onlj a slight or transient 
increase m the rate of potassium txcietion 



r 1 —ranenM In Group III n>th 
n ion I or da> ti\ n tir niorall> 
lota from nitroc n balanco 


iiiii. I'rucrain as Group II eitcept i 
Axerate valui^ of ifailj ]•, • -- 


The plisnii potassium iverages aie showai for Groups II and III m Iig 
7 The group which did not receive potassium disphvcd a steadj fall in 
plasma concentration while th* gioup leceuiag potassium maintained nor 
mal levels with the exception of the opei itive dav where both pre and post 
operative levels were Ulovv noimal The slop^ of the curve off all of plasma 
potassium rouchh parallels the deficit in the imtreited group 

Potassium Eqxnhhrmm xn Vx^ctUantoiix Surgical Conditions ~K group of 
54 patients (( roup IV) were studieil from the general surgical wards most of 
to mw proct<U,Ks determination, 

ttetc done either to awiet m fimil and cleetroMc balance or to attemnt to 
etaluatc and eorreet deaeIopin„ imbalance None „t theao patient, bad receited 
an, parenteral pot,,,,,™ or am pot,,,,™ 

,n,ce oper.,,0,, bln s mdieate, aaeranc pi,™, potaasium I,„I, (,„M 
„Me the aertK.l Inr, raprenont ln„he,t and I„a,e„ aali.e, fom.d In oeneral 
a^Ithonnb not imariab , aente mmpinm, „f p„,a,„„m deficienc, ap 

pe.red ea,e, aa.th l„c,, 2 3 me, per 1„„ or loner 01 8 pa.ienl, nl 
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muntaiiicd normal PotasMum lovch at an aTerJge of 2 8 days, it !■'> inleiestmg 
to not* tliat four liad feistrn. ircs«»clions, ibree appendical aWc'-ses, awl one 
multiple hepatic ab'icesscs Cliniea\ dchtdiation ciimoderate dtstee -ras present 
in soint of the remanun^ can^shu* dtdnot appeal to pteientafall m thepIa-Jiiia 
po»a‘^siam leiel 

In addition to the loss of potas^um tluough renal c\crction, some sureical 
patients ln\e an additional drain thronpli water and elcctrob'tPs lost from the 
gastrointestinal tract Figs 9 and lO ftom a prenons paper” show ohsena 
tions that liaie been made on ga*tromttstinal tiact drainages in ‘•ernnidv ih 
mil often deplstcd liatients Thesi \nlues show that coneentTations of elcctio 




voium 6 POTVSSIUJIDEHCnrS-Cl IN SmaiCAL PATIENTS 6)1 

N mber } 

Met, in lost arc often snrprwngh hipotoinc “ind are subject to a sep 

\ndc range of sanation In general the more depleted of cleetroh-tes the 
patient is the more hs potonie the seetetions mis be expected to be Potassium 
losses from the stomach and the lover ‘maU. bonel max be quite large, and doubt 


PLASMA K LEVEL IN PATIENTS 
ON IV AND PARENTERAL FLUIDS 
WITH AND WITHOUT ADDED K 
5 Without K 


A With K (overage SOmeg daily) 



s.. No Kodded 


S4 GENERAL SERVICE CASES 
PLASMA K VALUES IN CASES CARRIED ON 
K FREE PARENTERAL FLLIOS— SOME WITH 
CLEAR FLUIDS BY MOUTH POST OPERATIVE 
Obscrvotioas 


&vtrogt ’ 5 (toys 331 ^ 
. 6^5tfo»s 2781 g8 
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mamtamc*-^ normal potassn«n lc\cK at an a>en„e of 2 8 d'ljs, it is mtercslmg 
to note that four had ^nstrn, iisections, three appendical abscesses and one 
muUiph hepatic abscesses CJmieal dclis dntion of moderate degree uas present 
m some of the rcnnininj, cases but did not appear to pie\ ent a fall m (he plasma 
potassium lesel 

In addition to the loss of )>otassinm through renal eseretion, some surgical 
patients ]ia\e an additional drain through water and eleetroljtes lost from tlie 
gastrointestinal tract Figs 9 and 10 from a previous paper^’ show observe 
tions that have been made on gastrointestinal triet dnimgcs in senouslv ill 
and often depleted patients These values show tint conccntiations of electro 
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The sjmptmiis tint attemled were ^ 1 UnWe \mt m geutral tended to cor 
respond to these reported he Trcntm ‘ md b5 Artel, Aliels, FiA anti 
Blioads" Fi<’ 12 bho'v'' the themicil fitithngs in fourteen s-uth patients 
(Group ^), ttn of ^ hom rewerttl niter nn oral diet sometimes supple 
mented uith potassium salts, uas commeneed, and lour of \shon\ had to be 
Ik 11 
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Case 

0 

1 2 

3 4 

5 6 7 

1 

4.2 

- 2.5 



2 

4.1 

- 

- 

3.0 - 2.8 

3 

- 


3.1 


4 

4.9 

3.6 - 

3.7 3.5 

- - - 

5 

- 

2.9 - 



6 


3.6 



7 

- 

3.3 2.8 

- 



A Comparison of 10 Patients RecoNering on Diet, 
Some ^th Oral K and 4 Patients wxth Parenteral fC 
Correction of Alkalosis 


Days on K Free 
Parenteral Fluids 

High (HC03)'^ Average 
Low ci" Average 

Average PLASMA Ha’'* 
Average PLASMA K'*' 

Days to Nonna.1 Values 


DIET 

I. V. 

6.0 

5.0 

36.5 

37 3 

89.6 

89.5 

138.5 

141 

2 6 

2.6 

6 4 

3.5 


None of these patients had plasma proteins below 5,9 
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less wouM Still if jtiite delnilrjtion were incscnt as well It is easv 

to SCO f(0H 100 ,„cq of pofn«Kmin per <hs ini-ht he lost from nn ilcostorm or 
Ml lei- Abbott tube witluliaw.ni, %000 to 4000 ec per (lax from the ileum 
^ a ties for uoiiml urine ne from pitients m tJic i-roopcrafne ronlroJ perwd 
on the motabolisni vnice Theextremoh loss sslucs of uniur; soflinm posyWe 

lie 9 
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Ha 

K 

Cl 

GASTRIC 

(FaatlDg) 

60 4 
9-116 

9 2 

0 5-32 5 

84 0 

7 8-154 

SMALL BOWEL 
(HA Suction) 

in 3 

82 -147 9 

4 6 

2 3-8 0 

104 2 
43-137 

ILEOSTOMT 

(Recent) 

129 4 U 2 

105 4-143 7 5 9-29 3 

n6 Z 
90*136 4 

ILEOSTCMT 

(Adapted) 

46 

3 D 

21 4 

CAECOSTOKT 

52 5 

7 9 

42 5 


BILE AND PAMCREATIC HSTULAB 


Nft K Cl 

BILE XiiS 9 i 99 IDO $ 

131-164 2 6-32 69-117^ 


PAWCREA5 


mi 4 6 76 6 

11>-153 2 6-7 4 54 1-95 2 


DHTIIE 


Normal 40-90 
Path 0 5-312 


20-60 

5-166 


40-120 

5-210 


TRANSUDATES 130-145 2 5-5 0 90-110 


r>e 19 



postopcrstixelx as wcU is, flic bieli potassium are of interest Fig 11 lUitstrates 
some olftenalions raacle on jnlients with Miller \bbotl tubes gixen parenteral 
fluids but not operated upon These p-itients 1ml intestinal obstruction and 
xariotis degrees of ilehsdration on ulniission The rapid fall in plasma 
potassium lex ils xx e beliex e reflects potsssiura defieieiie^ xxhioh rapidly becomes 
manifest in most eases on reb'dration without potsssiuin 

Jfypnchlorcmxc A numbtr of the genenj surgical serueo patients 

x( ere studieil « ho dex e)o7>ed the chcmic i! jneture of hxpocldoreima w 1 1 Ji alkalosis 
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tie e.ml, terns that Jttcmlc.l %>ere ser> sln.He '» getterel t. n J<1 to cor 
respond to Hose riported In Jrenenss' and In And Atcls, Pwi and 
Bho^d-s” 5 ik 1- tlitmital findnigs i\ to snfh patients 

((sionp V) ten ot stioni tcemercd otter all orol diet soractimes supple 
roenteil niti potossuiiu soils t\ is eomminctd, and tour oi i iain had to he 
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Case 

0 

1 2 

3 4 5 

6 7 

1 

4.2 

- 2.5 



2 

4.1 

- 

- - 3.0 

- 2.S 

3 

« 


3.1 


4 

4.9 

3.6 - 

3.7 3.5 - 

- 

5 

• 

2.9 - 



6 


3.6 



7 

- 

3 3 2.S 

- 



A Cdtaparlaon of 10 Patients Recot ering on Riet. 
SoTie with Oral K and 4 Patients lAth Parenteral K 
Correction of Alkalosis 


Days on K Free 
Parenteral Fluids 

High 1HC03)*^ Average 
Dov Cl” Average 

Average PLASMA Tja’'* 
Average PLASMA K’'' 

Days to ■^oj’mal "Values 


DIET 

I. V. 

6.0 

5.0 

36.5 

37.3 

89.6 

39.5 

138.5 

141 

P 6 

2.6 

6 4 

3.5 


None of these patients had plasoa proteins belov 5#9 



i.ith I vDochlvreinla and alkali, ts nlu 
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it flays 
herni al Ml 
1 ChloriJe 



H\nip, L0<M\001> AND^WIRNfr S it 

less ^\0lll<^ lie hi},oi still if ncutc deindrition ucrc present ss ^\e{I It l. eas^ 
t<) SCO how 100 Iiioq of potisMum per ila> fni-ht bo lost from on ilcosfomj or 
Atillcr Abbott tube ^\lth.ll iwin„ 1000 to 4,000 cc per clav fiom the ilcnm 
Values for noimal urine aie from patients in the picoperatnc control period 
on the metabolism ser\ie« Tlie extremeh low nines of urunri Eocbiim possible 
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jfa r: 

Cl 

GASTRIC 

(FaatlDg] 

60 4 9 2 84 0 

9-116 0 5-32 5 7 8-I54 5 

SMALL BOVEt 
(HA Suction) 

111 3 46 104 2 

82 -147 9 2 3-8 0 43-137 

iLEoswnr 

(Recent) 

129 4 11 2 116 2 

105 4-143 7 5 9-29 3 90-136 4 

ILEOSTOMT 

(Adapted) 

46 30 

21 4 

CAECGSTOKT 

52 5 7 9 

42 5 

BILE AKD PASCREATIC FISTGLAE 


ffa K 

Cl 

■BILE 

148 9 A 98 

131-164 2 6-12 

100 6 

89-117 6 

PAWCREAS 

14X 1 4 6 

113-153 2 6-7 4 

76 6 

54 1-95 2 

___ Normal AO-90 2C»-«0 

Path, 0 5-315 5-166 

40-120 

5-210 

TBANSIIDATES 190-li5 ? 5-5 0 
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Hg fl — a»«ril!e npi »n.l ranj; ob frvcl tor eodlu 

lit r in eastrolntrstln^l tract fluids from il| pot nts on t 

im potassium and 
bt ucneral Bu giro 


postoperatncls as % eU as the hish potassium arcof interest Iig U illustrates 
borae oliscrsations m-ule on patients with IWler AbPiatt tubes ffiien pat enteral 
yiiiids but not operated upon These pitients h«l intestmdl obstruction and 
\arious deferets of dehvdtatwn on admission The rapid fall in pJj*ma 
potassium lei els m e believe reflects potassium ileficieney m hieh rapidly becomes 


lalients 

kalosis 
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ht^r (With larger aojounla in ihe v«»e), lICO, 215 j^et htrr, anil cWonde 90 6 ffitq 
rer Wer w p\-*»n IH 'i-ai vW~l nn ^ oa ihe eighth .lav wH on h regular AM 

on the e\e..uth and nUe « Vevp nj. •Uh the le 4 of pancreatic ju.ee .]«lro^fe» n. h 
the a.l of 6 0« per dav of enteric eoited eodium eWonJe Vj mouth until the forty *isVh 
w«iow«t»ve d»y, nt ixluch tirac the fistola *m anastomosed to jejunum He made an on 
e^tfol recoTOs from thu *e-on\ ptoieiore and •mts fe«t »ten Mar.h 16 1949 having g&ioed 
tea pounds in neight and feeling eery efoH 


11 C (T94io4) was a 4SyparoH woman n known diabetiCj who wa* admitted to 
TmVji,,,,. Ko ».l »C U, 18« m miU an l...s •• 1 >kJ* ■« !»' to f 'W Jf'lof". 
«ipj* nf otstructive iaondice The eomnioo duel era’ esp'oeej and T tube drainage la 

•sfitoted. lIoweTtf ^ toperativelv he derelopei an ileus wquirinj. Miller dbbotl totjc intuha 
tion, and 1 r the fifth po<toimtiTe dae had definite eigaa of intrnperitoBeal infection looaiitel 
to the riflit upp<r quadrant The eomiuon duct wns rc-c'plorfd and a bile peritonitj* 
awoodary to leakage around th< T lobe was found Br tl.e fourth day after the Second 
irofCiJure, having I>een given onlj deatrose in aalioe eolation, dextro i in water, and some 
amvoo *ci ts parinterallT^ there wnv moderate di lention and ' hematocrit of 44 5 with plasma 
tmteins of 0 7 j with a plnmia fICO of 36 0 an 1 chlonfe* of 9j 3 The following- day she 
was siarlel on feedings by woulh but euUealj tbnt ereoiaS became extfcioelv wtftlf lisllev* 
aril apathelit and was hardlj able to move or epesV Btood pr\ ure did not fall and the 
skin was warnv awl drj Eto*»i.«wes electrolyte dcterovjnaliont at this lime howed 11C0> of 
5S6 chlorides of 91 5, olium of 13^5 and potassium of f 6 prr hUr in pliisma ‘«he 
I'M biten oO meq of pota «iutti eblonle parcnterallv wMhia (he ne*t tweatT four bourj and 
ti'ponfi.f quiekfy with msfW iocrea.e in muscular strength and ngerona objections to 
further psretiieral fioid admini (ration ^he was able to tolerate food by fienlh, tad ta 
Was giren supflemeetal pots mm by mouth aad made a stow but uneventful reeosery, 2JC^ 
ana chioriue values reaching 306 and 9<3 meq with sodiuni of ISS5 ani potassium of 3 9 
tneq per liter m the plaioia bv the otnih dtv after the acute epMode 


r J I 56666) was nJaiittevt to Pte>bjtet«aft Itospdul June 2 194* wish svrnptoffls 
and X rsy evijeneu of acute intestinal ob (ruction which sub >ded promptle with Mijler tbbott 
iBtubatioa Sad she was di cfiatge<l «a the seventh d«T to coOtiAOc a diagnostic work up in the 
caf^atieat dcpsrtoicnt however, ‘he returned ten davs Ister, ngain with ob tmction, was again 
decompres e i w * d' 4hh0C( fgfie mod a barium enema revnled a lOnstrictiag lesion 
in the Mcen.liDg colon wbioJi at opent/aa prored W 6« a lareinomn tccoi-djngly, an iJeo 
colectomy and ileotransverso colostomv was done Po topiratively «he began to vomit, in 
spite of Jlip /th," aa fie flcrif po toperative dsy The tube was then withdrawn to the 
stomach an] woul] not go into (he duodeanm agsin ^be contmuel to vonjit an arerage 
of ],5PI> to "600 ct of g-sstric and upper email bowel contents a dav for the peat eight 
davs and 1 rav exsminalion sugges(ed a high j»juual ob truefion By the foiirteooth 
postoperative dav ■Se--pite Jerj,^ vohmie of parentei-il fluid the urjne output had fallen to 
5oj ec ant the following d^j »*» with a (rt^mning ri«e in seroni urea nitrogen 

he was DiiHly eilioistous extfCiwely uaro«if(VT(A< I and somitel an) bad lust through ]be 
Miller tblott tube a total of 36o0 « Without oral intake llasms eodioai was l4l 5 
niei per liter anl pota lum "4 ne^ p»rf W wi i Si jne.\ per litev and chlotides 
Si , merj per liter Ilematucm w»» tS 4 anJ ptssma pfotems 8 33 Cm. per e-nt fche there 
fore representc] a picture Ct dch.draf.oii ol.guna and peripheral e-lema w.th low plasma 
pot&vium alkalo i anj mill hjTvwhJt nrt t Iiooif volume done this day 8bow^l a total 
volume of -0 c f per kitogrStti lolT weight iijfh »9ce red cells and « c c pla-'raa A plan 
^ ttevefove maile to Tehrilral her repWaa mueh of the potassium deficit as po sille anl 
icfl re tore the llooi volutijc 1> ttan fnsrin before re-operatint to discover the cause u/ 
e upper small Imwel obMru fi n ’'•»fuaj.h « wisnii lerMandmg onlv 4,3u0 c c of parenteral 
01 s were given the following ffiftcieoth pa topmttn) day and as a result she excrete*! only 
40 e^ Of unue m the following twCBtvfour hour penot S-he was given 2,900 ec of a 
»» ore of jots «min and sodium ebfonV coatsMing a total of SO tneq of K 1,3 j0 c e of 
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maintained on parenteral flunk and -nho responded to the intra^eiioui admm 
istration of potassium chlondc The nnraW oi ilajs betiieen operatm and 
the cstabkshmont of the chemie^l dngnosH was serj similar in the two groups 
ns were the low chloride and high bicarbonate findings All of these patients 
had been generouslj infused with sodium chloride, some with excessive 
amounts and all hid des eloped bsTiocbloremin and alkalosis in spite of or in 
p irt liecansc of, such therapj It should be noted that the asorage phsma 
bodiiini levels were withm normal range niid that the phsma potassium 
!e\e)s were low None of these patienN presented a marked hypoproteincniia 
Three cases presented Itneftj will illustrite certnm of these points 


CASF arpoRts 


W A (WOSnO) Wm a 5S vearold in4n »ho »*« admitted (o the Preshvlensa IIos 
pital 2G 194s ^ith a ehief compHiat of 2*^ inooth!! of jocre* ing jauodiee *111 

pruTiti*, anorexia, anl a weight to a ©f fifteen |>oun<l>i Fast history wag Bonenotnbutorj, 
there waa no hlatory of fatty fooil mtoleraneo or preiioiig jmnlice Laboratory workup 
mealed no anemia a aeruoa bilinilMit of 9 6 per rent adJ alkaline pho phafa-e 0/ tO 1 
BodaniV) unlta Hematoerit was 43% and eerum protemg 713 Dm. per eeat Cephalia 
fioceulation was negatwc Duodenal drainage mealel no hile and no btool cells 'trsv 
esarainalion showed a p6«(bulliar eonMneiion of (he duoiecunr The patient find coa'istendy 
chy colored etonia and Osrk nrme and was ehoieaUy yaandieeil Fxploration was carried 
out on Sept 3 194S, and a carcinoma of ihe ampulU of \ater inrolring the eominoD duct 
and part of the head of the pancreas was found A poncrentodoodeaectoioy with eheledoeho- 
jejunoitomy and gastrapjuno'toiny nna performed A sump dram was placed to tho cut 
end of the pancreas in neir of the fact that no ducts eoull be found and ths narked edeaa 
of the pancreas prevented anastomosis to the yejunal loop The procedure wes well tolerated, 
and on the operative day the patient was Risen a total of 2 300 e e of blood and 1%Q0 (C 
of aabne solution t nasoga Iris lube was pliccd and po«iopernti»cly drained 2,800 8,100 
S.OO And 3600 ee in the 6r t four lostopiretire dess Of this about one half was aater 
taken 1)T inouth The piitient was cnaiotaiocil on a psrenieral uifu ion intake arcrtgiag S,i00 
ee per dsf 0/ flhicJi in the first there daye 1,590 ec per dey acre esbae wlalJoa and 0“ 
one occasion 6OO e« of M/6 sodium lactate wero given Drine output was sslisfactory, 
averngini, 1,300 « e per dsj By the fourth postoperative <3ay the pnlient ompiain d 0* 
markcl thirst yet vomited around the tube whsm he took "ater by mouth Jfe was dron*y, 

— . -c . npuineone draicsge 

th ptisma proteins 

CO 3S 3 rocil per 
ter of foJinni sod 


14 8 mefi rer liter of potnssiutn, and the drainage from tlie 


nei^ per liter of 


Bnl SO aeq per dav for the two aucecedmg dsjs io(.ei«ei wiin an a* i ^ 
of sodium ehlorila in a tolnl volume of 3 500 ee sinee tho fistula hal begun It 
rolumes of pancreatic juice The fidlowisg day ha considerably improved, 
drainage had droppel loSlOOce wnh an orol intake of 1 600 c c of water 
Bodium had fs’Jen to 331 meq per liter snth plasma potassjom reiiiaining at : 
Jiter Chloride hal risen to 90 meg per liter nnd bicarbonate had fallen to 2! 

1 ter The following day (suth po lopenlive) the somm sodium was 130 meq 
botassium 2 9 meq per liter, HCO 27 S meq per liter and chloride 93 meq per 1. 
Ls drainage of 3 •’00 c c of pancrealio jwee an 1 the urinary output was 1 000 c c 
ta.nel but 9 3 meq of the 00 meq of prt. slum .tain, tered JIc retained most 
intake of full Smds with nasega !/« tube ehtmjed and the following day the U 
moved By (ho seventh day the scrum wdinm was 137 meq ycr liter pofa^ium 4 


drain Iirge 

nasogastric 

anl plasma 
5 meq per 
8 meq pr 
1 pet liter, 
ter There 
which eon 
of an oral 
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l..„ (^.th larger amom.ls m tha ,.na.a), HCO, 5T2 per War, nn.l cWonl. 
per ^tar in V'J'aal o”- «<»tt on the eighth dir anj on a regular diet 

on tbe t'e%en\U an,\ na- nVte \a Vt*® nj, -^vlh the lo^ of pahcre^tvc jui.e electrolytes nith 
the aid of 6 o'm per dav of enterw «MteJ nxlium eblonde br mouth until the forte «ijth 
vc^teyrauce dny at nhieh tune the 6 t»Ia rras ,na tomosed to Jejunum Be made 8n nn 
eventful recorety from tt'a twoni pro edore and Has last •een March 16, 1919 having gamed 
ten founds in weight and feeling very weH 


M C (<943o4) was n tSveiroll noman » known diabetic, who Has ndmitted to 
fte hwernn llo pnal Ang H 194* w mild Milo i an 1 nhite in the bo«ipilal devOoped 
figM of ol tractive nundice The eoannoa duet »as explored and T tube drainage m 
*titute.\ ItoHever po foperstivilv he developeil an lien requiring ifiller Vlibott tutie intotia 
lion and by the fifth po toperatne dnj had definite igns of intraperitooeal mleetion locvluea 
to the tiglit upper quadrant The ctmtuon duet na’ i* explored and fi- bile periloJiilis 
■HjcMft'iMy to WUqa nrounl ttu T tube «as found By the fourth Jay after the secool 
pMccIure, haling been given only dextrose in solioe «olntion Jixtro e in Hater and some 
fttnuio acit« pirenlerallv, there »as mod«rate di lentien and a hematocrit of 44 5 with filn'Ria 
proteins of 6 7 j "ith a pUomo HCO, of 3«o anl chlorides of ‘»j3 The foUowmg dav 
Has atarte.1 on feedings bv inoulh but sq Id* olj that evenmg became extremely neak listless 
and apstheti , and was hardly able to move or speik Bloo«l pte* ute did not fall and the 
»*m '<« Harm anf dn Emergeaev eleelrolyi* deienninalioos at this time shonel IICO of 
3S6, ehloriles of 94 5, goJium of 139a and pota*«iuiB of f r per lifer uj pln«Bia bhe 
was given bO meq of pota sium ehlorile parenterally nilhio the next tuentv four hours aad 
re piafeif quicLty with marked laerease m uuiohr Ireogtb aol vigorous objoctioos to 
forth I paientenl fluid adimtiistmion Hhe wav able to tolerate food Ijy south, asi »o 
Was given opplemeotal pota mm by nioolh and made a low but uneventful tetorer^ dJCCV 
tfod rAionJe rafues reaching 30 6 and 97JI meq mih oihum of 139 9 and pota sium of 3 6 
taeq per hter in the pla ma by the niath day after the aeote epj**«?e 


P J <7'’6668> was adoiiHM to Pte bjterian Uaspitnl June S iqi« with 


VccordmglT on ileo 

eo j ouj iieoiransver « eolostomy was done Postopiratively she began to vomit in 
epite of the ful»" ca l3e fhirl (ostopernfive dvr The lube was then wifhdraon to the 
rtoiiiacti aol hduJI not go into (he duodeDuoi again ''b® eontinneil to vomit au average 
of 1,500 to .000 ec of ga me anl upper smaH bo«el contents a day for the ceM eight 
dav» and xvas •xaminatiou sHcgr*'<ed a brgh jrjaoal obstruction Bv the fourteenth 
po toperntivv dav desp,te Hr^e vptnmes of pvrenterai tfuids, the urme output had fallen to 
35o e c an 1 the following d,, »„ ^ <• ajfft a beginBing n e in erum urea n,trogen 
•«f!i eilptnatous erfrcnely onninfoTlal t and lomifcj and had lost through the 

ilerAll'olt tube a total of OcjO ee irithout oral intake Plasma solium wag I41S 
me.i per liter an 1 pot*, mm 24 inei, yer J>W wrffc JTCO, 54 meq per liter and chlorides 
7 meq per liter lleoiMcrrit Was 4?4 and phvwv pfOtems 8 3S r® percent the there 
fore rej revnlM a pietore of lek 1 . 

pota*., urn alUlo , ^ 

vofume of 70 e c ^ 

. ‘ IWK as mneh of lh» potassium deficit as po sible an] 

e ore the btooi volume ty fraa furaa before re-opcmting to divnvpr the cao e of 
tfi- ujper small bowet olsfni /rew Taniogi a misnof^^tauding only 4 3So ec. of parenteral 
2(1 8'”“ *be following (ttUfeath po h^pentiref day and as a result rte exerefeJ only 

1 e I urine in the following twenty four hour period She was giren 2,000 ec of a 
IS ore o poll ,nm anl »o.liuia ehlendc cml>is>ag a Jofat at S</ oieq 0/ K 1,330 ee of 
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mamhmcil on iwrenteral fluiils and nho n-ronilril (o the iMravonom a<lmn 
latration ol potasnnra chlornle The nnmher of ilajs betnecn operation anj 
the establishment of the ehcmidl diagnosis was s «•) similsrin the two groups, 
as Hero the low ehlande and high bicarbonate findings Alt of those intients 
had been {,eiierouslj infii!ic<l with sodium chloride, some with cxecssiie 
amounts, and all had developed hvpochlorcmia and alkalosis m sjnte of, or in 
part because of, such therapy It should be noted that the average plasma 
sodium levels were within normal range and thit the plisms potnssiura 
lev els were low None of these patients presented a njsrked hjpoprofejneniia 
Three cases presented bncflj will illustrate certain of these points 


CASF REPORTS 

W \ (020S09) a SS v«ar old man who was ailmitterl to tha Pr»f!>Tt«naa IIos 
pital Vug 2Q, lots with a chief compKiat of months of incrMsing jaundice an! 
pruritis anoroiia and a weight lo a of fifteen jounls pa t hi tory was noneonlfibutorj 
there was no history of fatty fool uioleranre or pretrious jaunlicc Labortlory norli op 
revealed no anemia a aerum bdirubia of tifi mg per eenl and alkaline pho phat* a of JOT 
llolanalij units Hematocrit was 135 and aemni proieias 713 Om per eent Cephiha 
lloecuhtion vias negalive Duodenal drainage teteaTed no bile anl no blood cells Xray 
exnminatton aho»e<l a postbulbar eon tnction of the duodiourD The pntieat had coR*iitenlly 
cKytoloreil itonh and dark urine and was choicallj jaundiced Fvplontien was earned 
out OR Sept 3 anj a eareinoffla of the aapoDs of tater involving the rommos dnet 

find part of the head of the pancreas was found A pnncreatoduodinectODy with eholedocho* 
JeJunostomy snd gaitrojejuno tomy was performed V sump drain ass placed to the cut 
end of the pancreas in view of the feet that no cluOs could be found snd the oinrliel ^lcBla 
of tho pnnenns prevented anaatomo is lo the jejunal loop The procedure was well tohrnted, 
and OR the operative dav the patient was given a total of S 300 c e of blood and 1 500 c e 
of saline solution A nasogastric tul>e wa placed and postoperatmly drained CSOO, 2,100 
5,200, nnd 3 600 ee In the first four postoperative dan Of this about one half nns aster 
tnken hr mouth The patiint was maiataiuel ou a parenteral infusion intake averaging 3 "OO 
c c per day, of which In the first three da vs 1 500 ee per dnv were saline sotufion and es 
one occnsion 3n0 cc of ll/fl sodium helRte were given Ifrine output was satisfactory, 
averaging 1 300 cc per day By tho fourth postoperative day the patient omplaincd of 
mnrkel thirst yet vomitid around the lobe when he took water ly mouth He was dro«'y, 
oiiMJy distende 1 uneomforfaWe and ehoned « otoJeraU taou/it ol vero nnguineous ilrainsge 

13 0 with ph ina protcios 
iter HCO 3S3 meq per 
per liter of odium anl 

14 8 meq per liter of pota ainm and the drainage ironi the wounJ lo25 merj per liter of 
Na and 1 0 riieq of K per liter It was decided that he hal n potassium deficiency prob- 
nblv with an associatel chloride defi lency as the re«uU «f the gastric and upper small bowel 
suction VecordmgJy he was startel on a regime wfiicfi gave him Ji7 mej of hC! (bat day 
nnd 60 mec) per day for the two sue ceding days togelhcc with ns average of 2 jI> meq 
ol sodium cbloiile in a total volume of 3^MH) ee since the fistula bal begun to dram large 
TOlome* of paaereatic juice The /oHowiBg day he considerably improved nasogastric 
drainage had dropped to 2 100 c c with an oral mtahe of 1 600 e c of water, an 1 plasma 
BO hum had fallen to 131 mcq per liter with pUsma pota sium remaining at 2 5 meq p" 
liter Chloride ha 1 ri en to 90 me<j per liter and bicatbonate had falkn to 29 8 roeq per 
I The following day ( lath po toperative) the seriua sodium was 130 mcq pcr^bffc 

i oral 


intake ot fun iiu -» 

moved By tho seventh da) the scrum 


odium was 137 m <«] per liter potas.ium 
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the arpe^Mncc of a luirKcd potissram dificit as Las Lccn ilcmoastr ite.l sy ^^eU 
Ur narrow' in the relnilration of infants diL>dritc<l l>^ dnrrhm, as weU as 

bj butler’MJicl others’* ” «* in rehtdntion indinlxtit aeiilosis 

Pirrow” his surseatcd that changes m c<imhhrnini nsult m potassium 
dcteieiKv, and Ins domonstratid m ixpenuieutal immals lint induced 
'vlki’oMs ’ TC'-ults ui low end cell potissium With i direct rehtioaship existing 
IseU'cax the imniint oi sodium m the ttll ind the plasiin lucarbomtc Clnii{,es 
la cqndihnum certainlj occur in pxlonc olblruction, where thlonde ion loi.s 
prcdomiintes in lulnn or pincrestie fistulns when sudiuin loss is dominint, 
\u lit},*- xolume losses from the smill bowel or as tliarrhen Disfurlnnees 
iwiy also octut lu the postoperitire penml llirmuh depression of reml func 
twn Mtlv soduun rettiiUou is discnhed hi CoDer"* in which coniiectiou 
we h-wi noted postoperitiv I sodniiii excretion Uiels is low as O') nicq per 
liter of urine in spite of nonml pHsiin sodinm lextls md with sinniUsneoui* 
high li\ tls of Iv cren tion 


G-istrointistiml tract It>ss«s, max he a pnmarj mute of i eonsulcrnhle loss 
of poltssium Is x\c Inxe picxiouslj rejiorttd and are illustrated m 1 igs 0 
and Id ami siirgicol patients often haxe lai„e xolitmcs of pastroinlestiml tract 
losses with dehxdntioii The txtenl of lh«se losses is well jlluslntcd 
\bbott ^Icllors and ^fiiutwjler in (xpeiimcntil work with dogs'* and in 
(Inrrhe i studies hr T idler' and Pnrrow * * ’ 

Loiv and traumatic surgical procedures appear to be folloxxed bj an in 
trejsf in potassiiini losses as compand to those oceurnng in herniotrhaphies 
or III nninnl subjects on iitfusions as studied hx L»err\“ and Cooper ’* Thus 
th surgical pitient max haxennnx simultanxous factors operating to produce 
losses 111 jiot issiiim whioli max reich eonsidirahlc mapnitnde 

In the sludus on patients from our inetahoUc unit it x\il\ he noted that 
wc halt confiinied tlu lepmts of lob and her associalis” tint in minor Mir 
gual procedures at U ist planwg a patient on pauntenl fluids has more of 
in cffpit on potassiuiii loss than dots the operation itself fig 3 (Group H) 
shows fJic lirgi loss lu the first tweutx foxir hours with smaller hut definite 
losses ihroit^hout the period Operation on the fourth dn produced a slight 
iiicreist III the loss hiit it did not n ith the inaeiiitiide of that of the first 
<h^ on III fusions ^ts rt ported h' 1 eiix” and others the amount of potassium 
lost far rxeecds tint isjueted troin the ratio of intro^pii to jiofassiiim in 
cells tit Inie us(d a figure of 27> men of putassiimi per ^ram of nitrogen 
as 1 coiiiproi»is< betne<ii 2S7 eahiilated fiom daxs 2 to 11 in benedict s data* 
and Iht lowfr fisnirts dispussrsl l>x Perrx » Jn Croup ff patients who di-I not 
rwene potassuini ihL ratio of wnassocntwl potasSJuai is 2 C to 1 of potassium 
assCKvMcd with nitrogen loss This checks well with 2 3 to 1 noted in the Croup I 
pitients who were earncti on parenteral fluids onb from operation on as 
ilescnliod lu I is 2 

The adimmstntion m infusions of "iO meq of Js n dav as potassium 
chloride made a stnkuii. difference iij the | otassium hahme of similar groups 
of patunls as can he sun In companng metabolic firoups II and Ul (I jgs 



iJv\D\Lr, inBir, locJCWooD am> 


3jC 

oilme Solution, and 1,000 ce of an «imao 
per liter 


fc f«T 

il Pixtare coatuning 34 tncij of sociium clilondc 


The siitofnth day he f.iTen 6, >00 re imrmtcmlty inelulms 3 htrrs of jodiua 
pota«iuci rhJtrjde rrjxtare, JOOOee of ilntto 1. 1« j»//ne f dufion 1,000 ef of amioo neids, 
and 1,500 ce of 5 jier rent dettro e m «*ter She receive 1 DO metj of A 1 the «er* 
twenty four hour p tiol she ToiJnl 1360 ec of orine, and »i.rmu sodium was 1305 meq 
potnssium 2 0 tarq eldorilee 3012 and IlCf^ 232 meo m pta nja «e was f^ea carrieJ 
on mainten-ince flui Js of from 3 500 to 4 000 e c Of parmteial duids a day for the nest three 
<?ai« and was i,ix<:a three blood (nnsfu lOna to restore th btool yoluine she yoiied 2so0 
c c , 1 7iJ e c and 1,000 e e in the e three da^? tm I (he edema di appearel This was ae om 
[nnce { by a fall in hrm^(o nt and plasma protein to 40 and C D7 respectnch on the 
eighteenth dav She was guen aa aserage of 20 tneo of \ per dar Juri-g t' s pe loJ, 
whieh was not enough for her pla mn K nhieh was 30 meij per liter on the eishteeath 
day fell to 2 4 on tin. twentn-lh day lo(.p(her with drop m urine curput to 6-3 ct and a 
nse la h< mntocrit to 46 J, with proteins of 7 * f m j er etiit This sras trcalet with an sdli 
tiQual amount of parinteral fluils mil *>ft miq of K, nr 1 on the twenty first postoperative 
day exploration was carried out again and an intti useeption of the pwimat jejunum found 
and resieted An end to end ann lon)0*is nnl gastrojidunostomy were performed It Mas 
noted that the bowel, which had Wn cinerall) wiematous at the first operation was murh 
less J at the »e<.ond Ono liter of lloo<l lot no join smui was given tli» ojerative dav ml 
(he foflowinj; morning plasma sodiom nne 329 r>e>) pota •ivm 3n, and ehlomda 915 me? 
The IXilIer \U>ott tulw which Kal teen placel past the jejunal snaslomasis drainei 2600 


I e an] m mllition she voniitei uOO cr the first po topirative day The hemato nt was 
SIS on I 1 fi. nn [mtcins S ‘i esriioi sodiuni 132 and jots siu/n 4 Oo ibo>i per htfr She was 
given 30 nie<i of K this <3a> 'nth 5000 ec. of water 2000 of it whin aolution, ani l« 
following two days wns gi'en do cuei] of pola lum >n 3 liters of pota sium and odiwn 


pota iuni2CHie<l ehloride Ol a and KcO .3" inc<i [»r liter She jut out -oua lc Oua 
2,7«5 «a of utine on tha fifth nnl sisth po tojieriiticc K's, and on tin Hath day having 
foenved 27 >00 ec of p»rtnieral lluil and 2 0 meq of potaasmin *in s operation, tVe 
plasma eoliutn was 140 nie<| jota mm 3j oie<i elilir 1e 094 niisj not UCO 2(2 tncq \'*f 
liter Jlcmatoi-rit was 4- an 1 pi tsnia proteins 5 "" «he was startcl on fluils bv mouth on the 
eeveath postoperati' e day the tut o was inhen out the ninth d iv au 1 she wvut 1 nine on the 
twintictfi day Mie Ins rcmamel well emee that tim 

HIM I 'J'tttN 

It IS obvvoua from a miLW of tW htciaturc that mnnj ot the conditions 
which hitc been reported is Kulmg to potassium dcfiuenc' states can and 
often do exist in surgical p tlienls Ixi ses as the result of reduclion or elimuia 
tion of potnssuiin intikc lliioiigh the g istmmti'stiiial tnct arc almost the 
rule and if one tidds fftt cITicfi of s” ’ « ith attn ised exnetwn oi 

potassium and Uh possible withdrawal m 6.htogctiesis as well as the effects of 
s-iliuf solntJOU i» lucreasmg potwmm Josses ohsen^d h^ Stewart and 

Bourhc“ and lob"* iltiost eveiy poslopeiatut suigical case hecomts s 
candidate for potassumi. dcfieieiiej Pebjdration is certainh present at some 
time in imua burgical conditions md as Effcinfon jiid 11 iiiAJee and their essn 
dates bT.\e s.loxsn‘* ” " " iwtassium lossts are aery lirgi in dehydration, 
and 111 the presence of txeess sodium” the pota siuin being cxcieted by the 
kidiuj as it 13 inoaed cut vnfh iMtriecItuIir watir and often displaced by 
sodium witUm the cell Subsequent w-hjilntion ivith saline solution mulls in 
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the trrtlltme OE a mntheJ iwlaasmnt deficit at lias liccll ilemomtrtteil so It ell 
1.1 Ilirroit" in Ihc reliydralion of infants dehidrilcil bi dnrrhci is ttfll ns 
hj Lmler’" iiul ethers" " m cehMlntionmdiabilii lenlosis 

Darro\\“ his siifTRiftcJ that thanjns in cquilihimm result in potassium 
deflelelu^, 'ind his ilfiiwnstnttil m e\p«riwt.nt'il aiiiunU that induced 
nlknlosis ’ results in lowered cell potissium with a diiOLt relationship existing 
belli etn the nmount o£ sciduwi in the cell md the plsstm biearhonite Clnnges 
m equilibrium certainh occur m pjJonc ol*stniction, where chloride ion loss 
pietlonniutts m biliars or pmereatn. fistulas where sodium losb is dominant, 
in large loliime losses from the snnU bowel or ns dnrrhci Disturlnnees 
i\m also Occur m the postoperitixe pniod through depression of rcinl fimc 
tion with sodium retiiition as descrihed b> Collei in winch connectiou 
we hist, noted postopentise soduun excictum Usels as low as On ineq per 
liter of urine in spiti of iiornnl plistin sodium leitK and with siniultineous 
high levels of K e'serctioii 


fiistrointistinil tract losses iini lie n prinnrv routt of i considerible loss 
of potassium is we hue pre\iowsl\ lepoiUd lud ire illustrated lu 1 iBs 0 
ind in and surgical patuuts often line hrge volumes of gistiomtestiml tract 
losses with dehsdritiou The estewt of these hsses is well lUustrited b> 
\b1)ott Mellors md ■Mmnwvler m txpcrimciitil work with dogs” and in 
dnrrhci Studies liT I’utler* ond Harrow • * * 

Lon,, and tnunntn. surgical proee<l«r<s ipprir to be followed bv in in 
treist in potissium losses ns conipind to those ocewinug m heTiiiorihiphies 
or in noninl subjotts on infiiiions as studied bi Bern ” ind Cooper ” Thus 
the sur,.wil patient iwns hi\e i«ai\\ snwwltineous fnetors operating to produce 
losses in potissumi which nnv reich eonsidenble nnenitude 

In the studies on pitunts from our mrtnbolic unit it will bt noted tint 
we hive oonfirmed tlu rcimrts of lob md her assonitis’* thit in minor sur 
gicil procedures st leist plicing i pvtunt on pircnttnl finnls his inoie of 
in efFsct on potissium Joss thin do<s the operation ifstlf Fig 0 (Ornup II) 
shows flic large Joss m the hrst twents four hours with smaller hut definite 
lo-vscs throughout tht jKrind Opentioii on the fourth div produced i slight 
inoreise in the los« but it did not rtich the ungmtude of that of the first 
div on infusions ts reportfid bv l>crrv” md others the amount of potassium 
lost far exceeds tint (xpulcil from the ntio of nitrogen to potassium m 
cells Wf have used i /ii.iirr of 2i> imci of potassium per gram of nitrogen 
as 1 eoniproniNt hctwicn 2 87 eikulittd from divs 2 to 11 in 1 enediet s data’ 
and the lower figuris discitsso,! bv nerrv “ In Group II patients who did not 
recene potassium the ratio of unassoeiatcd potassium is 2 G to 1 of potassium 
nsswiated with nitro.en loss This ehceks well with 2 3 to 1 noted m the (.roup I 
pitients who were earned on pircnleral fluids onh fiom operation on as 
d'seribid in T-ig 2 

Ihi administration in infusions of 50 meq of K a dav as potassium 
cMoride imde a striViiv difference m the potassium balance of similar groups 
of patients ns can be seen bv compiniig wetabolit Groups II and III (I igs 
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(ol.tm, .«J 1/100 1 « «t .. uom„ ».J J, 

per liter ^ 

Thf sixtwtith Oftj fh» jriTp* ee f^r V.rt?A ju lujmt / j,ier» of w>lj«22 
potft Mum rhlonile mixture lOOOce »f dextro c w x,tinc solution l.OOOee of otiimo a-ids 
and 1 DOO cr of 5 jir /mi i) ifrv^e « Bafir ‘■Ae neoiied 00 nuq of A Ja t>e cct 
tir nt/fjof tpiif fp„o>] fhr. roi Ird 3 300 rr ol PUae, an,] gorum go-hom ii4s mi oieq 
poin-isiuta 2 9 nieq thlonJes 303 2 and IlCO^ sr~ aierj ii, pKsmi fi),e jhea (trnfl 
on mnintonanc fluiia of from 3 500 fo 4 009 ft of pawnfuat fluiJx a daf for the BPjt three 
daju aol ''as given thfit Hofll franafgsiOBS to n.«tore the Mood Volume M'" voided 2,S0O 
ee, 3,"“J ee, auj ? OjO er m ffte** tfivee dars an 1 the eMiua d, np^crired This \ras»frftiB 
piofef 3 S' a Ml lu Aemito>rit amt ph n.a protein to 40 aal Oof, nspectivelv on the 
eighteenth eJaj dhe vias givin an avvroge of 20 me/j Of K per Jsv during this pcr.od, 
nJii h «vas not ennugli, for h<r phsma K wliteh »a» 39 meg je*r liter on the eighteenth 
day fell to 24 on the InentietU tJij to}.itber nilli drop iq onne output to er Md fl 
riio In Aemiitoerit to 40 4 «itli proteins of 7 S < m (eremt Tins ««» trevtel with an a!Ji 
t/oniil aOiount Of im-enteral tKils nnj 90 moq of K, anl on the tiviniv first po tonratne 
cfrfp ripfoMfjoa »>as taf*ied oot agdio unJ an leiii tuseephon of the ppotonal jejuoom found 
ftnd resoeted \n emltoenl Ooasloaiosn nnl gn tvojejuno tooiy ner* nerlomiel Jt was 
noted iMf f'o ImnoJ, "hith JitI been fiiiomlljr ekm-ttous nt Ihe first operation, was rnueh 
/ess to St the s* on I One liter of Lfool but no pMa lom was given the operative dvv, and 
the foUowiBff niorn'ng fh'tut aodiuw usv 124 meq pofw lum 30 afld chloril# 918 toeq 
Tl\t> Jfiffer tbliott tule, which hnd Ken pUu<t pnsl the jcjuosl aniistomosis drainel "COO 
ee anf in ollilion ho vomited oOO -< the first p« to|trotive dnj The hemaioenl na 
53dl on I pin ma STOteiiia 0 00 s ruffi so-Iium 13 aolfxta lutn 4 Oo mer per liter bhe was 
givstv lO Ttiej Ol l\ this doy with 1000 ce of water 20no of it lalue solution and the 
followini* two dips MBS givin 9<) nieq of pota siuw in 3 liters of potassium and solium 
eMori Is mistiire to,.ether with I (KM) e e salmo an I gWo p and 1 OOO oe |,iu u e in wntn 
Tfio urinary output miin;ne<J nJour 400 ee a dof lot foot osis »rhj)i. tulm drainage oecrgeA 
IflfJrt pp net riu serum oti>i1y*ps on th» thirl postoferativo day shineT sodium J35 oeq 
potas lum S 1 nieq eliliindo ‘'■j « an 1 IICO, 24 7 meg p r liter Si" put out SClt n b ten* 

- ITS e of unns on i(i« fifth and sisth pr top e itive 3s j* and on ine siTta fi«T h "’’g 
tuecrtcl 2*^500 fi« of psunieral Itoil ool - 0 oieg of poto' iiim «incs operation the 
pl-unui solium i\4s HD nieq iiola sium 3 5 meg oMoei It l>4 4 meg anhlVCO iV^mrg'pet 
liter flemaioent Mas 4. an t J>h nia proteins « '7 ‘'h tins fsrtej on ftoids bj m^a-Ho 't 

seventh postoperitiit dfiy (he tot-e was Hken out the ninth day ant the went home on the 
tweiititth dnj ^hc has rimum 1 well mnee that tune 

Pl'<LvM»N 

It \4 olJ\Kms from ft pcmcw of the Iitcritmc that nmns of t/io coiuhtwns 
svlimh ha\c heen roportc'l fts Umliiig to j>ott5au«n 'kficicner stoles can an& 
often ^o, c-oKt in sur^t'^al irifjetiN Ixwsrs i4 the rt suit of hdijflioji or elnTtint 
Uoit of ponssiiim tutihe throngU the Rastromtevtiml trict arc almost tlie 
r«\c arisl \t one ntMa the effeits of mfilbior^”” nilh mcreMseO cscretion 
poltis ttim fttttl tth Po-mIiIp nithdrmfll m gUto^cnests a^ n ell as tke elticts oi 
■saline soUittoti ik iiitrtnsmB pfttnssitim losses as ubseii^tl by 'olenart iM 
Rourke** and In!'*' tlmoot eserj posfopersltt e stirgie-tl dSt. betaines a 
cnnauiatc Iot 'pot"iS‘*vD.m dp6ttenej Dthytlnlion H oertaiiili rt-escnt at some 
t}Tfie Ai T 'll s,»irgvei,leon‘litions iimI as 1 Ikmtftii nml M niKler 'ind their fts o 
cifttcs kiifc t.W'i-n’* ” “ ” potnssnim losses me ttiy laigt to dehytlntion 
nnj m the presence of excess sOelium” the poInsMiim bdnh, escrtteel bj tbe 
kiGhcJ as it is 'in tiifra«/f«/sr wsfer otnl often <7/sp)nce<l h' 

Rodiwm svubiu the CHL S’uhscqoe.nt renyeinfion with anlme bofution results m 
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Mot comnonlj W'votr, toe seen » rafter diUme rj-mptem compW 
tteee,ljto 5 ftrt temW bj Ariel Ahb, Park, and Ehoads*' and IreMnV 
tot\s«\ws <jf tUe onspt from tke fourth to tht ninth postoperatwe daN ot 
ne^s, Ktiguor, chrome ileiw njth moderate distention, anorexia and iieataiess, 
fr< auentir aecotnpirned bj some peripheral c<leoia, oUguti'i, and henvoconcen 
(ntmn Not sU symptoms are present in am one tase and it is eMdent that 
the pattern \s nat aUogetber specific UsUtllj ittompanrjn^ thJs syndrome 
ate a Ion plasma chloride biph plasmA bicarbonate and t Io« plasms 
potassium It has been noted bi Ariel that thcbc patients improie rapidi^ ■n’/ien 
they be,.ia to eat and 12 documents fourteen such patients Uttoup N 
ten of whom (ineludmf. “M C) recoiered on diet, some Pith supplemental 
^votassivim The incti-vse m dutarj intake in these patients is usually slow, 
and It w is obseri ed that the time required for ehemic il re>lC)ration of normal 
l/jcarhonite and chloride U\els axeraped G4 dixs alter food "Ons started 
lour patient, including V J bad to be earned on pareaterjl fluids and re 
sponded sMnptomatieiJlv md ibeniieall^ to the parenterd admntisttatton 
of from RO to 90 meq of potassium pi r dax thin leuiiPff to the conclusion that 
Mpochloreuiic alkalosis is m some xrax associated with polsssium (lefli-iency 
and is in large part a primary potassium d< ficieney state M e hare been using 
potsssiiun containmij solutions on the surgical service otPposbjtcrnn Hospital 
for n Jittfe more than one mil one half years and ctoplox t'vo solutions 'The 
first of these consixts of 110 meq of ^odlU^n *10 meq of pofossium and J40 
ineq per liter of chloride ion in distilled water* The setond consists of 30 
meq of potjssiiim and 30 uieq of chloride io« per liter m 5 per cent de^trobe 
and water (22. Gm KCl Per hlfr) and was devploped on the snrpcsl service 
to fulfill the need for a solution containing potassium bat not sodium Both 
are administered by standanl intiteion ctpiipment at a rate not e'sttedmg 1 
lifer per hoar with care being esercised to see that the infusion does not run 
jn a «iffid> stream whin first slnrfed lie hair not exeeeded this conccntra 
tiori of pota«suiiJi although Pirrow* Ins «se<I -ffi meq per liter and routintly 
uses 3.1 meq per liter 

Certain specific contrsimlicaiious to the use of these solutions are ob 
served The solutions are not used lu acutely dehydrated patients until 
rehjdration is. well xiiider Was the hematocrit is falling and urinary outpntJS 
definiteh rising unless (nswasthi case x\ ith patient P T) we hnie laboratory 
cvnlenee to show that thi patient h'Vs a low pHsmi potassium level VTe do 
not Use the solutions m patients with acute or chrome renal discasf nnhss 
the serum potissiuin js fijB and tfto indKatioas are definitt, and then only 
with great caution furthermore solutions of potassium are not vised dunng 
or for twenty /<mr hours after mayor operative procedure? J-ollowing these 
pr^autions we have not observed any evidence of potassium mtosjcstifm 
nno the solution? nn now m general nsO on the surgical scrv ice 

Thee ipeutie Rdmiinstration cnnsist«v of the use of from GO to 120 meq of 
potass nm a dav with dim jT„a-rI to the total fluid volume permissilde m 
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3, 4 ), and C) Potassium lo-wes occurred onl> during the first tiientv four 
hours, the (hy of operation, mid the first postopentive daj m Group Ilf as 
shown m hig 4, and the cumulative haJanee mss actailh posttne for 
potassium during the eight days The nitrogen losses, however were un 
s/Tected and arc ver^ simdar for the two groups This dissociation of nitrogen 
loss and potassium Inlnnee suggests that potassium sodium relationships are 
more significant under these circumstances Unfortunatelv nnLS(.3e biopsies 
have not been done with initial controls to confirm that intracelluhr sodium 
actunllv deernsed in the potasMum treated patients as seems probable 

yve hive been pirtieulartj interested to see whether plasma potassium 
vilues which ire easilj obtained would be of Mine in estimating potassium 
deficit It seems definite that there is i drop m the plasma potassium levels 
in {he pitients receiving no potassium that did not occur m pitieiits who re 
ceivcd pircnteril potassium in prophylictie imounts Pig 7 shows the com 
pinitive figures for Groups 11 and IIT In Croup IJ patients the amount of 
potassium excreted unissociatod with N losses decreases with time and it 
appears thit they tend to ]e\e\ oft ot n hw&r phstna le\el ami aiav nottle\e^op 
8ifc,ns of acute potassium vleficiencj even during on extended penod on 
parenteral fluids Ifovvovcr, vvheu more major procedures ire involved and 
dehjdratioii gistrmntestmal tract losses or perhips the injudicious use of 
saline solution cntei-s the picture tOf,other with a reduction in the capicitj of 
the kidiiej to nnintam bnlince some patients have potassium losses which ire 
verj hrge ind develop signs of acute defieienev Fig 6 shows the trend und 
extremrs of pjisnn potassium levels in a series of ]>aljents from the genenl 
ward service it will bo notevl that plasmv imtassium concentrations some 
tunes leachcil levels representing a reduction of 00 to 70 per cent of normal 
values In genenl it may be stated that symptoms and chemicil findings of 
vmbil'ince seem to appear at levels of 30 meci and that the more severe ex 
jircsSKins of deficiencj appeirevl with levels of 20 met] per liter or less The 
two C 1 SCS of extreme muscular weakness that vve hive obsei vetl (one of whom 
Af C IS brieflv reported upon) had levels at the lime of the weikness of 2 0 
or below Kowevei there seems to be considenblo variation iii the level ot 
which 1 IM pirticnlar pifient will manifest symptoms so the plisma potissium 
Itvcl becomes a defiiulive index of significant deficiencj onlj when below 
iC ine<i pet liter even though levels below 35 mp/j per liter may bp sU» 
{,tstive I ig Jl shows thit efforts to rehjdntc a pitient vnlh dehjdrdtJOii 
associated with continuing gasfpointestiml losses mar result in low plasma 
potnssuini levels m the absence of potassium replacement 

The svmptoms of potashium defieienev are divisible info two groups The 
first of these is the acute svndrome of skektal muscle weakness sometimes with 
paralvsis oi dm iwtcTcostals and diaphragm as dcscnlicd hv Holler” Marlin 
and Merfman ” and Nicholson ami Bnnning” in diabetic acidosis with rchjdra 
tion and h\ Brown Currens and Alaixhand*® m chronic nephritis This svm 
drome has been obscrve<l hi H* *«*» pittenti o»d perhaps in cirlv stages m 
tw 0 more TJic patient M C illustrates this manifestation 



POT\S‘'ILM DtUCtENCi IN bUlGICM. 1 VTli-NT*^ 


3G1 


be«n clemonstnted io ott«r IIo«e'tr the of pofasMUin rcainre 

ments raxi-^X -ilua-ss be TOteg\*\te«l 'with -in oeertill vfogiam o£ phjsiologic 
water nrnl elcctrohte repheement 

SVSIM \R\ 

The potassium balance ami scrum putasMuni k\eN were studica in three 
groups of patients olJser\e.l in a surgical metalK>ll^Pl unit One group aaa'i mam 
tamed on food b\ mouth imti! operation iml then eaincil on parenteral fluids 
mcludmg ammo acids but without addeeX potassimu ftu the operatn e dai and 
four dais thereafter The M.eond group wu. plated on the same parenteral 
fluids iiKludmg amino acids but these were giicn for three dais preoperatiieb 
as well as postoperatiieh The third group lias similar to the second e\ccpl for 
the addition of 50 meq of pota sium pel «I ii parenteralh The first two groups 
demonstrated a consistent loss of potassium in t\tess o! that associated with 
nitrogen The largest losses occurred on the first dai on parenteral fluids 
Operatmn increased the potassium hiss m the second t,roup on the operitiic ind 
first postopcratiie dais Imt the magnitude of the losses was below that occurring 
on the first dai of parintcral fluid tlicnpi The third f,roiip pnen potassium 
sliowetl losses on the first dm of parenteral fluids and on the operatiie and first 
pobtoperntne dais but mainlauie<l a poMtuc pota^-tuin balanie for the period 
Plasma potassium levels fell lielow iioninl m the second group hut not in the 
thinl except for the operatiieda' 

Data ate prcsenteil fot a w»s<eUancoiw groim of surgical lases in which 
postoperative plasma potassium levels wire observed There was wide aaria 
liihti but a maihed fill below uornial m most cases It Ls sUogosteil that 
marked ileiiatmns in the plasma i*otassiuni level nia' sirve as an approximation 
of the degree ot potossunu deficit 

Data are preseiiteil from fourteen eases of hvTmcliluremie alkalosis together 
with brief reports ot three tases It is shown that this condition responds both 
to oral intake of food and to the parcwtcrnl adnimislTatiun of potassium chloride 
aJthoiJ )i It IS rctrattorv to and made worse bv sodium ehlonde The features 
of this svndromo are discuvseil and it iseynehuled that hipoclilorennt alkalosis 
IS probahlv a potassium dcficicner state 

The therapeutic md prophvlutn usenof potassium salts m certain surgical 
conditions an discussed and methods and piccaulions in tJioir admmistritiou 
arc oiillmed 

00' a a'e '•fS'W r^wlWt «f«« at tf e s»luaMe a» lsunc« of ihe nut- inir 
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the p^tlcnt being troited &ucli amount*! arc given to patients with docu 
mented electroljtc imbalanoc md low smim or plasma potissinm levels 
partieuhrlj those that demonstrate hvpochloremia and a high scrum hiear' 
bonatc Similar levels, of adminihtrition are sometimes neceisary to re 
place potassium lost m extensive drainage from the gastiointcstinal tract 
through Aliller Abbott tube or fistula and an effort is made m these cases 
to dfterroinp ihc />.• ttfent} fom hoar ftrsxes from ail sources and 

qinntitativeb to icphet sodium, potassium chloride and bitarbonate ions 
In these cases the flanit photoiinUt is issentinl foi rapid and accurate de 
terminations of oonceiifrations Plasma and urine potassium levels are 
rcLOided dailj, and as these iise the amount of potassium administered is 
accordingly reduced 

In the past jear we have hien using potassium solutions prophj 
lacticallj starling the second podopcralivc dsj in patients that we expect to 
carr> on parenteral fluids for four or more days with not more than clear fluids 
bj mouth and bj this means we appear to hive reduced the number of 
patients who have developed edema and alkalosis and we have certainly im 
proved potassium ciiiiihbrium in the\€ p'ltient^ On (be«c grounds we feel 
that bueh a program Ins a rntioinl bisis and will be increasingly useful How 
ever tt is agreed that fuilher work is iietdevl before routine prophjlaetic 
two of potassium can he adv ised The amount avlministercd prophj Inetically is 
tisuallv *10 miq of potassium |>er daj Rigid limitation of sodium infusions is 
an important part of pieventing potassium depletion and edeim since ex 
ccssive sodium displues iiitriodlular imtasMum and aaline sotution is 
restricted to a maximum of ">00 cc i>cr dav unliss thert are definite indica 
tions for the use of niorv thin this amount In this connection the recom 
inenilafions of toller and his associates** are fconerallv ohiei v ed 

■\^c have found veij us«ful foi oral thernpj a mixtme of potassium 
acitite iucjrhonntp and citiate J C»i of ciih made up to a volume of 8 e e 
with watvr Sutli n iiustuit eoiitoins 27 ineq of iiofnssium in 8 ce and can 
be given in doses of 4 cc thric times a day well diluted in fruit juice to 
supplement the potassium iniilct of patieiils who are tolerating fluid feedings 
This sometime eliminates the mcessitj for iiifusious 

Low plasiin potassium Itvds an nceoinpuuied lij vlefinite eicctrocaulio 
graphic changes m man «s repoitvd bv Ifolfei” and Provui Ctirreris and 
Marthand “ Dairow and tlillei” have shown definite pathologic changes 
in the heart muscle of nts with low serum potassium and alkalosis ns the 
lesnlt of desoxyiorticosteront administration Ao definite pathologic changes 
attributable to potassium deficiencv arc known to oetvu in pitients ofhei than 
edema of cells in winch sodium has replace*! potasaium but if is reasonable 
to assume that chaises take place in cells as the result of the nnrted water 
and electrohfe imbalames that hive l»eei« observed of which potassium 
deficiencj constitutis an impoitint part A\e feil that the thenpeutic and 
niophvhetic use of potassium salts in ceitam surgiesl conditions will prob 
alilv be incieismglv indicated to replace or anticipate deficits which have 



POT\.''SIUM DElICIt\C\ IV SURGICIL I ^-TlEVr-^ 


3C3 


Fern \\ O Tht Dero ition of Pota sinm and Pho^pTiale DKcogen in Bat 

Luers J Biol Chem 128 W 1939 

1 Stpwarl, J D and Bourke G V The 1 ffects of Large Intravenous Infasions on 
liodv Fluid J Gin Invcatigalion^l VT IMS 
1 lob ^ Ber^^ B F L and tampbell K V Evcretion of Potassium in the Im 
’ mediate Po tojeratne Pertoil Oniv Hi>sp Boll Ann Arl or 14 57 194a 
) Birry B B L, lo'ii ^ , ntift ^ Potftwucv ItitaboUsin in the Im 


43 


'bst 84 194T 

Pat, ami Iilamin* 


i ^urg bl hid 1948 

44 \bl>ott \y T Fluif, EleitTolile anJ Nutritional Protlema m Borgery S Clifl North 
Aoerioage 13^0 194 iS 

4o Parro" P f Bo iv Fluid Phrsulogv Tin. Pehtion of Tis ue Compp ition to ProbletDfl 

of TVater and Li ■.troljte Ualume Sen Inglaol J Med 253 9j, 104 ^ 

40 'DatTow p C Ti-stie and VTatet EUeUoWte ^nn Pe% Phisiol 6 95, l<>4t> 

4" James R ft Birhard on D Berrj, T \\ an] Hood, P L In lust t Bo-in Chem 
fknabtieall 11 17 oM j945 

43 Bern J M Chappell D o and Banie* P B Imj rov«.d Method of Flame 
photometri loJu t 1 td_in Chem ( \o%ly(ical Pd ) 18 p 1840 
^ ^ ^ ” for the Determination 


• , ,, f Oioieal SiLdrome of Pota sium In 

toxifotinn tm J Ved 4 S3* 194* 

Coian C r* and l\i etb \\ M Pt* ~ t. „ 

1 lieith \ and 0 terfvrg \ Z 

naieienci \ ‘ttuir of Ten Ca 
» Wemer 9 0 HaOif I> y Penial 
of the Effects of tontrolled f 
Opiralmn (In Pres) 

’ '""'fS.b/. <■' Electtol.l, 

latient« lull >en lorfc VradAfe) 25 228 1049 

” .'i f ri«"i rnu,n ...i n, i ~i.f. 

- r. ''teralion in FvfHnnienlal ^ " 

Osrrow PC an 1 Milhr II C 
Injection .f 11- o-„tnrt,ro t 
8 Miller IT r an I Parraw I> I 

j"r‘lI^s?ol"l3o''?‘i’“iLn'’ **“' ^ >um Chlonde* Am 



3C2 


iriiDIP, Z.OCKWOOD, AWD 




... UL X^.irnin j if uni 26 ^ 

C narrow I) O T)<f> I?r}»Bj>oii j _ p p 

tion Due to Dmrrhra, I Deaiat 88 sn l«ifl ® ^«o‘efy t rom “ev 


7 rr , ''"‘'•fn'a, » 1-Miai 88 51* WIB 

7 roTsii C D Jr , J,n,l Pjrrow J> C Thelwofjo/^ 


Congcnitil Alkalo.113 
Pehvdra 


irni Chhnh' in f/ie rreatinent 


JO 


joaj 

Dinou ki, T rfi,ir, t \f an I PetCT4 John 1 
* I'''’'”' *" DnUtip Aulo 


‘lod ura rotii««mai ani III 0 in 
• Aw J Ihjsiol 149 CC?, injs 


11 


J3 

14 

15 
in 
1 ? 

jf 


WinkUr \ \\ and Dannwaki T R Tran«fer of tell and K 
I'ntsl aod rjioreal Camhlion*, ) (.lio Jnre fiij-afioji 87 74 JOiS 


Clin ln*e lifciitinii 19 


23 Mj}}*on,J> 'I 1 ow*r Jit ;>^ffnwAr(<i 1 « 

In a Ca e of (u hing < **\n<lronie Mrtalolio bruir 
701,1940 

24 1 linnet It Bnil Dnrrow V O The PflVet of Depletion of I xtracellular I.Iactrofvtes 

on the Chrniicnl fomP' ilion of Skeletal JIu^cli. Iner mil Cardiac 'lu^cle, J 
llio) Ch.m 134 731 1»J0 

23 lannet 11 The llTect of AlkaP la in the Chemical Coiiipo-ilion of Pram Skeletal 
Mu cie 1 11 er nnd Heart, 7 1 lol Chem 13C 1049 

26 DarrOiP, V f' thnog'ej ju 3lH«fle I onipo«it»on in iJkaJo*! .1 Cjm Invc tj^afio* 

25 3 4 1945 

27 Dnrrow, DCS li«nrtr R Tannueei r T and Co\iUe I The retention of Spruw 

Ilicnrfjonato Concentration to Afuncle tomfO«ti<iD J Clin lave ttjjntion 27 Iff* 
194S 

28 Kulilmnnn D Itagm C lertilee J AteUlev D 1\ anl Loeh B f Ioxip 

I ffe t of Dc«oi>roMicOsteTone E tete in iHige <1 lence 90 49( jj3f 

29 Ferrebee J Forker P Came M H Uent' 31 K Atchlec I) M anl loeb 

It J Certain FBeets of lie oxecortieo terone lieiel ipnient of Pialefe.1 

l-Mjid* anl I eplacement Of 31n*ile lota" lum bv soiium in "Sormal Iiofe 
Am J Phvsiol 135 2o0 1911 

SO JTastlnirs A. II Bti<3 rieJielberper J TheJachao^e of Salt anl Mater Hefween 
lluacle and Plood I The UTeit of an Inereaxe tn lofal poll iTater Proiucecl 
l>j- the Intravenous lojeclinn of I«ofi»iiV salt v>olution I Piol Clieni 117 

31 Hock Bollmm J D Mi»r F C on! KenUll E t The ElTecl of the In 

trnienous Imection of ( tuco e ant Other Substances on the Concentration of 
lo assitttn in the Serum of the Dig J Iliof Chem 125 57 lo7* 



JEJOTvVI 4UMENTATION 


363 


1 Acleqinte imounts of all nutritional elements 
Z Inc\piusne 'iml eisj to prepare 

3 Lasilv diKe‘'te<l and ibsoibed with li>u residue 

4 Prips easih 1» 4,riMt> 

3 Not too hiph salt or osmotic concent lation 
(j Kehtutlj stable m refngeiator for 4S hours 

The ^'tottlvj pahulum* has hten uidel) nd^oc^te^l* ‘ because of its 
comprehensive mitntioinl coinposilioii Nevertheless, even in the experience 
of Its advocates * it tends to cause diarrhea and cramps reiiuiring paregoric 
or Its equivalent The Tlollinder formula*® one of the best devised imv 
pioduce diarrhea when first used if the riuaiitity is sufficient to maintain 
nutrition even though jejunal tolerance inav eventuillj develop Although 
thej are nutritionally eoniplete the fact that theie are thirteen constituents 
in the ^Lott Ivj pabulum* and twelve ill the Hollander formula’'’ renders it 
unlikelv that thev will be easilj prepared bj the avtioge hospital kitchen 
Malt "oas oi eo’atva'Vt. hvs iwwnd x wwivplc wwvUvrc of equal parts 

of milk ind liinewater pnen m small quantities to be well tolerated hj the 
]cjunum even in the first few davs hut it is difficult to administer on adequate 
caloiic content to maintain nutrition using this inistiiro alone 

The single food which most nearh seemed to meet Stewart s requirements" 
for an ideal feediUo mixture vvas whole railk Milk is universally available 
of moderately high calonc value almost toniplete mitritionallv and incx 
pensive Hecent investigators* ’* have avoided the use ot milk as a base tor 
jejunostomv feedings because of the apparent intoiermce of the jejumnn to 
the fat in whole milk In preliminarj investigations an attempt vvas made 
grodiialh to increase jejunal tolerance to the fat m whole milk bv stortint the 
feeding with skim milk and adding increasing proportions of whole milk 
The milk vvas peptonized to increase Us digestibilitv * Three out of the five 
pitienta on whom this sistem was used developed severe diarrhea and ab 
(hrnnnal cramps bv the time fhej were receiving whole milk This steinid 
to be an adequite demonstration that it was imprictical to introduce uu 
diluted whole milk elirectlj into the jtjuiiiiin in sufficient amDunt^ to maintain 
mitiition m the average patient 

*^11100 it w as assumcel that the fat m the milk w as produeiiig the diarrhea 
attention was next turned to this aspect of the problem and to tbe theories of 
fat absorption mechanisms The geneinllv aeceped lipolvtic theorv of fat 
absorption (Fig 1) assumes that all fit ingested in the dut is completely 
hvdrohzetlbj pancreatic lipase to glvcerol and fattv atids The iattx acids 
arc then supposed to conjugate with bile salts to form a watir soluble Tattv 
acid bile salt complex which is absorbed through the membrane of the cells 
of fhi intestinal mucosa In these cells resvnthesis is thought to Ofciir to 
form phospholipids and tnghcendes which pass both through the Ij mphaties 
and via the thoracic duct t« the Mood stream and throu,.!! the portal xem 
to the hver Collaborators from the Department of Phjsiological Cliomistn 
assisted in determining whether the work of Frazer’ ’» dealing with fat ab 
sondtoii as rilatcd to particle size might be applicable to this problem 



OBsI R\ \TIONs I\ II lUVAL Vf.nil STATION 
CuRM T C\st ^11) •Ixobtjt’VI ZouiNere AID CinrLr-, H MMIiiu-Nf 
VND 7oit\ H Brow P hD Oolumdlv Ohio 
flrom the ’^urpical lahorolenfs the '!arg,utl %rt,ee of VniierMy Jla^pita! ani the 
Inhoralory of Thy^iulonieoi Chtmiatry Ohio Stale Veuernty CoUeac of il(dicine) 

A ( KITIPAIi fpitiiu (if till in'iii'i^mMit of pificiits facing radicnl siiij^erj 
Is tlio to^rlctlo^ of iii liiiutiitioii if it (\b.N luul tlie nrtive nniiitenince 
of ndcqintf* fcidinj, * Ther** ait four possible w 13s ot iccoinphshing these 
fliins (1) Onl ingestion of n smtible diet, (2; pacage feeding thron„h nn 
onlh iiitrndueod niliher fulir whose tip lies either in the slomoeJi or m the 
tipjier jepimim ('5) pircnfcril feedings through ft \eiii or the siilieiifaiieous 
tissues (4) leeding into s siJi,»ieTll3 constructed jeiimostomy ^\llh our 
piesentdaj facilities it is next to impossihlc to sit/sfi hisic /iiitntwnil re 
qitireiiK nts lie jnrentei il luc ms nioiie It is penenllj nprn d that food tsVeii 
dircoth into the upper psstroiiitistiii it inct will he utihr*d svith msTimum 
cfTTcieiuc Jf the pifient cm 6« induced to eit enough of the right fjpe 
of food It us the best mesiis of sntisfsiiig his imtntioni) needs UnfortunatcH 
the Mi\ pifimts with the most sesere miliitioinl distiiriiinces ore those 
usinllj ineapiMc of tolentiog n siifReicni ors! iiitike because nf serere 
siioie\n sniiiitiiin or organic olislnietioti 

The cotistriittioii ot n jejimosfomj is s snnjile surgical procedure* 
TijunostoniT feedings hise the A«Umnge of diieet absorption from the 
mtesfiml tract nnd are less niino>ing to the patient than gnage feedings 
(hjougli a fiihr miintaHied j« the insophaniix for a number of diis A1 
though the ndcaiitagts of jtjiinosfoniics for feeding ha\e hceti strongly sup 
]K>itrd bs sonu -urgeons** whs liisc most siiri^nins so gcnerilh acoided 
them* Thii besit iiie\ to use jejiiwostcwMics hti tjeen due to two principal djffi 
cuUics encountered in their aetiiil Use fiisf the foiniulns iisualh rpeom 
iiundtd ilthotigli nutriHmialls «\(<ll(nt tend to produce nhdominnl crimps 
aiuC di-irihci p iifn idai fv in rhi hist fen dais second the for/nidas them 
siKcb coiitnin muiu couipbx niiistitiiiiifs and me ditficnlt to prepare in the 
uirij-c Imspifiil dnt Kifihen TIunfoic in m effort to create a feedine 
which did not iriitati the fiowtJ liid svfiich woiihl lie simple to prepare 
a spiKs of eviHiimcnts hs'i Iweii conducted in the lahoritory and on the 
hospital wauK tffci the elinn il tnil of mam di/Tcient mixtures the con 
elusion has Iccu leached t/nl lomitiemnl /ioiiuvc mzed nidh is the first liisjc 
coiisfitiient of a jijiinostmin foedin,. 

The recimrenients fur an nleal jcjuniwtonn feeding mixture as set forth 
bj Sfewnit' were legirdcd as the goal to be attained These rupnremcnts 
wn\ he siimmarircd as follows 

■ ~ ^ ^ jhg ef '*■* "C Id "Hi *=urj.eoin San Frsnol » c llf 
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K mber 3 

1 Adeamte omoyats of all nulritio«nl elements 

2 Inexptnsne ind eas) toprep 

3 Easiij' d)ge^teO nnflalj&orbcd with low residue 

4 Pripseasili griiiti 

5 ^ot too high snlt oi osmotic eoueentiation 

G U* litu tly stiLle in rifngentor for 4S hour& 

The Seottll^ paljuliim* has been widel> atliocited* * hteause of its 
comprehensiec nutritional composition 'sereitheUss e^eii in the experience 
of Its achoentes ‘ it tends to cni.se eliaiihes and crimps requinne paregonc 
or its eqvmalent The ITollsndcr fommli*® ouc ot the best eleiised miy 
product dnrrliei ivhcn first used if the quintity is siiflicient to imintnii 
nutrition e\tn though jejunal tokniice mij eieiitvnHj e\esclo]> Although 
they are nutntionallj complete the fact ihit theie are thirteen constituents 
in the Scott Iij pilnilum* md twejie in the ITolI'indfr formul'i^^ renders it 
nnlikelj that thej will be essih prepucil bi the iienge hospital kitchen 
stiff Cl iM' of fontrist Allen” has found a simpk misture of equal ptrts 
of milk md Umewster ciien m smiU quantities to bt iitU tolerated In the 
jejunum i-Mn in the first f« « da's but it is dilhcuU to odiinnistir in itleijinte 
tilone contint to mimtajn iintnlion using this mixture ilono 

The single food w hich most ue irl> seemed to meet ^tew irt b requirements' 
for an ideal feeding mislure was whole milk Mjlk is uuneisalh iiailahlc 
of moclerattlj high ciloric mIuc almost compleK imlrition illi and incx 
pfasne Recent m\ eatuatoti.’ ’* haic aioidtd the use of milk is i hsse for 
jejiinobfomr feedings bee uisc of the ippireiit mtolennce of the jejunum to 
the fat in whok milk In prelnmnarj inicstigitions an ittempt was initle 
gndttiU' to incrcise jejiiml tolerance to the fat in whole milk h> starting the 
kidiiig with skim milk ind adding iiurcasmg proportions of whole milk 
The milk was ptpionired to increase its digistibilit} ' Three out of the fnc 
pitunt-s on whom this sistem ms use<l deieloped stitrt dnrrhea mil i3^ 
domiinl rrimps hi the time thej wire recemn^ whole milk This seemed 
to he 111 ideqtnte demoiislration that it w is impricticil to introduce un 
diluted whole milk directh into the jijiinuiii ui sufTicient iinounts to immtini 
nutrition in the an ngc pifient 

''ince it W 1 S issuniid tbit Hk fit in the milk was produi mg the diirihei 
ittcution w IS next turned to this ispict of the problem md to the ihpo^n s 
fit ibsirption meifiinisms The geiicrill> ictiped lipohtie thcorj ot fit 
ilisorptwn ihig 1) assumes Jhit ill fit invested in the diet is compltfch 
hidroKzcd 1)1 paiureitie bpise to ^htcrol and fitfi icids The fitfi icids 
no then supposed to coiijuj-afe luth hilc sil(> to form a w itcr oluhle fitti 
icid hill silt complex which is alisnrbtd through the mtmhrane of the cells 
ot the intcstiml mucosi In these cells rtsimthcsis is thought to occur to 
form phosphobpids and frighcendes which pass both through the hmphattes 
and Ml the thoricio duct to the blood stream ind through the portal leitj 
to tht Incr CoJ’iborafors from the Dcpirtnient of Physiological Clvcmistrs 
assisted in detcmining whether the work of Frizer’ ” deihng with fat ib 
sorption os reUted to pirtwlc sue might \>c apphcahle to this problem 
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■\\hi]e rnzfr JiJ not denj the hpoUfic thcorj in toto, he hehe\ed IhU m 
iddition to this method of fit al sorption ns comi-Vu th'>re is a 

second possible mechams-m (1^ IKe monoRljcf rides ind fitt\ \cids pro 
diued bp inrlial Iv^iobsis ot s«ime of thi fit together with the hile silts 
present \n the srmll intestine torm an enmlsitpinj: svvtiTn 
the reitiimder of tfn invested neutral tiiglpeernks to ennilsifv them into small 
neuYiaX iw*i.p>riT’oiv\«s Vs-i thwctJ'i sawtou w. diameter , (2' these finds’ emidsi 
fifed panicles of ufeuttil fat arc then absorbed directh throu^jh the intestina) 
mucosal cells in unchinped foim and piss eitlur directlt into the ladeals o- 
"Ho tb< blood stream leading to the Iner Trazir railed this absurptnm of 
fitidp emulsified neutral fat particUs the partitum ihfory of fiit ai'^orpiwn 
It the absorption of fat leeordinp to the patUtion thenia dots occur m 
the bode it was postulated thit perhaps the toleranct- of the jejunum to 
mdk fat could he men ased bj ditreasmt, the pannlc siZe of the lot glolniles 
in imlh 1 at p?iU'’les m noriml mdk \arv from I to 18 nucra m si/e with an 
avcvige of 4 nuen while hotnot,eni/c^l wdk fat pniUcles ranf.e from do U» 2 
tnicra in diameter with an irera^i of 0 7(* nucra “ This ilifitrenn tnjiailifio 
Si7L IS well shown In Tii, J 
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The nest step of fht in\p%ti^4tion was to tr\ cominernallc prcjiared 
undiluted horao;?em7<d trilk ost do^ ni*h Jfaniz f oJJman jejunostomies*’ 
md on patients with Stamm .emnoyjf^ s » in contrast to rpt,u}ar wlitdc 
milk which had ' ‘v>, *o*ent>a homoqentzed niilK i/«s Mrrafed rei/utur-hj 
by both the dopt and ihe patent* iiiOif' houn of f/e condrurlton 

of the jepinodomu In addifjnn Jo /wscwir,,' sll t/,c previmisli mentioned 
ijvant iRfs of whole tiulW and also ot bavi^^ ^at pirticus homo^enutd 

mifk provulfes per Utei 700 calories and 35 Cr^ ce/ f -o‘«n m « Mnga solution 
tl)' 1) while Scott and pabulum* with its thirteen constituents pro 
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WMft Icazet dul not dem the hpohtic theor% m toto, he behe-\u\ that m 
uldition to thi^ method of fat nWrption h\ complete hjdroHsis there is a 
spcoal possible mechanism (1) The mono&htendes and fatti auds pro- 
duced by partial hidroliMs of ^mm of the fit to-ether Mith the bile salts 
present m the small intestine foim in imukifjiiig si-stem iiluch reacts iiith 
the remainder of the inpesttd neittral tnpli etudes to enmlsifr them into small 
neutral fat pnrtides less than 05 nuerou in diameter, (^) these finelj emulsv 
tied paiticks of iieutril fit ire then absorbed direetla through the intestinal 
mucosal cells ni unchanged form and pass either directlj into the licteals or 
into the Mood stream leading to the bier Frazer cilled this absorption of 
finely emulated neutral fat partiilw the porlifion theory of fat absorption 
If the ahso’-ption of tat aerordiiig to the paitition thenri does otmi in 
the body it ms postulated that perhaps the tolentue of the jejnmim to 
milk fit could be increased ha decreasuig the particle size of the fit globules 
in milk hat pniticlcs in nonml milk aftrv from 1 to 1*? mirra in si/e uith an 
aiengp nt 4 micra uhile hnniogenized milk fit paiticlrs range fiom 05 to 2 
iiiKri m diameter uith an aaerage of 0 70 mien '* This difference in particle 
&i7» is well shoun in Fit 2 
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The nc\t step of the innstigation uns to trr inmmerculh piepaied 
imdiJufed hoinogenizcil milk on dogs with Minn Tollman jejiinnstomies*’ 
and on patunts uith Stamm jejunosfomies * « In eontra t to reguhr uhok 
milk which had not been tolerated Aomo^eni ed tmlK uas iolerafed regular')/ 
Ixj loth ihe doq^ and the patients uithin t«eufy/o«r howrs of tie construction 
of ihe ^epinosloum In nldition to possessing all the pieinitsli mentioned 
acUantages ol wbole milk and also olhaaing Small fit particlts homogenized 
miJk proiides per liter 700 cilones and 35 Cm of protein in a single solution 
(hu 3) while '^eott ancl I\a 's pabulum* -nith its thirteen constituents pro 
rules on)j Spy calories and 3 Gm of protem ptr I, ter \iSsneral* 
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(sflected because it is -water soluble and stems to niLx tlie btst with milk of the 
Mtsmtu jirepaiations tiied) OG c c added to ench liter of homogenized milk 
This combiiidtion pi ovules the standard vitamins in escess of the minimum 
diilj requirements of eieh 

After inanj trnls the following method of administration was developed 
and has prov ed to be well tolerated bj a nnmhcr of patients (Fig 4) 

1 Six hours after its t onstmetion, feedings of T per cent dextrose in 
normal saline solution are begun l»y grant} drip’* into the jejunostomj 
at a rate of DO c c per hour No ill effects have follow ed such an early utibza 
tiori of the jejuiiovtom}, -which may be of theoieticil value in preparing the 
jejunum for the more eonccntrntcil feedings to follow Earlj distention of 
the jejunum likewise appears to stimulate intestinal motili*v, and maj there 
bj lessen the number of adhesions ’• 
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5 St.^tUUg M T \ oil tli< secoml postopcralivo tl<i' tlio atlmiiustration 
ot bomogenizul imlV, is lucicasedto 100 cc p«r hour In tniiti tlrip Ihis 
provides 2 400 tc of fiiiul 1 C80 ealoncs nnl fe4 C.m of piotcui duly whir'll is 
more than adeatiate to meet the basic fliiid caloric protein, mintral and 
vitamin, refiuiremetits oi the averngecomalc cent patient 

4 Oil the third postoperative day the gravitv dnp nnv he dvsrontimied 
Tin- homogenizeel milk is aelministcieel diicctlv bj nsepto sjnnfre into the 
jejiinostomj' tube at the rate of 200 e c eveev two hours vv ith 23 c c of w itcr 
\\scd before ami 2) cc used ifler each ftediii» to wash out the lube and 
prevent clogging Tlic dailv iniiki thus reiiiams at 1 GsO calories and 84 
(iin of protein but the flnul mtal e is increasct! to 1 OOO t c I oi the sueoeed 
mg dajs the same regime is follow (d 

I eedings must not iic pushevi too ripidlv before normal bowtl function is 
resumed Tie patient must be observed for evidence ot peristalsis or pawa£,c 
of flatus If the lower colon does not empt^ within the first two or three 
davs niotilitv should b« aided with an enema nctal tube suppositorv or 
mineral ml given thiougU the jcjunosiomv tulic 

11ns retime starting vviih iht day of operalum and ineirasing pVaduallj 
IS outfjiiod IS designated the short Urin jejuimstomj fecdirij? piograro bn 
supplemented this simple regime with Jioruogeiuzed milk jiid \ i Svaieral will 
maintain a patient well for a fiv« to t«ti daj jieiiod In the vast majorUj of 
patients oral feedmts can he biiiH up to aderjiioie levels within this period 
after iiitestiiial aiiaslomosos oi other radical surgerv 

Pertain patunts however with severe malnutntion or inoperalde total 
oFistruction niav riquire jejuiiostom> feedings for a protracted period 
Turthei mvestigilions were tamed out to determine suitable mistnrea with 
greater c^bv-ie and p'-otem content foi restoring and inaintainmg nutritional 
balance in such patients The initial aim was to increase calories without 
proportioiiatelv raiMiig the rohinie or (hanging the osmotic conepntra ion 
and reveumv of the tniMuro Th( addition of fit could accomplish this be 
cuise it Is neutral and osmotic ally inactive 

1 ollownv the partition tbeors of 1 rarer »l was dcculid to prepare fine); 
i iiuilsificd fit mivtiii cs of im n is<d concentration To aid in the emulsification 
ncenOv developed non ionic ivirficv. active agents known ns Spans* (long 
chain fittv acid partial (sttrs of bivjlo) anhadridcs inchidiiiH snrlnfins ind 
sorbubs mauuitaiis and nvamudist and Tweens* (polvowalkjleiie denv alu ts 
of lusitol anhydride partial long chain fattv acid tstersi were used 
'•pins ati.l Tweens have lictii shown® to increase the utiluation of orally in 
Hcsfftl flit and to he tolcraJe«I l>v th« small iiitco.tin( m conooilralions up tu 
I per cifif ’ The v arious Spans so thickened tUe uitlk nnMvitcs h\ making a 
water in oil emulsioji thif they would not dnp salisfactnrilv The Tweens 
liowcver aided in emulsirieatinii and stibijitv of tfn final pro.Iuct Tween 80 
{poUosvcthvleiio sorlut m monooleafet used in 05 pir cent concditratioti 
' d to be the mnst saiisfactorv for the emnlMfie itmii of mixtures of milk 
mSI"; ??ov.r^rb> •U?™'’""" Vv.lmlns.on M anj 
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alid biiitfrftt or torn oil and watrr A ont stafie (iairj lomogewrer with 
3,o00 roiwiila pressure i.al ns«! to hirok op the lot parlKle, IMures em 
plojliij* Taveen 80 jn 05 per cent concentration ncrc ptsaeil Ihrollph the 
iomogeniter, resiillmg in ciniilsions niosc tot particles si eroded lest this i 
micron in diameter is measure,! by a micranieter under a microscope 01 the 
psrlieies, S~> per cent Here less than 2 micm in diameter Various conerntra 
tions o£ butlerfat in milk (up to )2 per cent) and con, oil in inter (i p to IS 
per cent) were thiw treateil and made a^nilaWe for feeding 

The dops with Shim Bollmnn jejunOTlowieg tolerated the 12 per cent fal 
mixtures of iifher milk and crenm, or com oil nnd water without dnrrhei or 
discomfort The patients with Stamm jcjunostomies tolerated up to 8 per 
cent fat mixtures further im estimations are hem* conduLled to find the 
optimum fat coiicentntion of milk ind cream mixtures that will result in the 
liest utilizition of calories mgested hy the hodj 

ft was felt that the patients with sci ere nutritional deficiencies would profit 
Ity intreastiiR the protein and eirhoh^drale components of the feeding mixture 
la addition to the tdt compone/it it was otnarred that jeyirnasfonn patients 
would tolerate a mixtuie of 10 per cent protein hydrol'sate m wafer, or a 
mixture of 10 per cent starch hydro)y*afejn wafer IfoH’ei-r, when either the 
30 per cent protein h'droUsafe mixture or the 30 per cent starch Ji\ciroi\sate 
mutuie was added to the preiiously tolerated 8 per cent emulsified homo 
teiiized fat jn milk mixture the pilients generally developed shdomina) 
ccinins and diirrhea When all three components were mixed together and 
Bum, the patients alwajs deveJopeil severe diarrhea, even if jejunostomy had 
l pep. present for a considerahle time 1 here was the further diflleuUj that in 
the preparation of the mixtures the added protein hydrolysate frequently 
broke the fat emulsions by fts salting out effect and change in tne p31 Onix 
when the fat m milk eruuNions viere nl/onid to cooi thorougfdy before adding 
vv-e hjilroijsate or starch hydrolysate would the emulsions remain 

stable lu. tJie preseiue of adJciJ waleri d The difteiiJfiPs encountered in pre 
panuR the high caione mixtures md the ttndency of the mixtures to produce 
diarrhea re emphasized the fact that jejunostomy feedings must not have too 
hvRh a 1 oncentrntiou The simpler they ire the better they are 

After 0- serves of vxperunenls on dogs and patients employing varying 
eoncintrations of fat protein hydrolysate and starch hvdroljsatc it wsa 
found that regular homogenized milk with only 4 per cent fat to which waa 
added 50 Om of protein hydroWsxte per liter andftf Oni of starch hydroivsife 
per bter produced the highest eontentration that the jejunum would tolerate 
reuiJarly This mixture was csImsi the +''4 r i»t lo*' H per cent fat in 
milk o per cent added protein hvdrolvsate 6 per cent added starch hydro 
Jiiste') There are occasianal patients who wiU not even tolerate this con 
eontralion, but the last sew n patwnts have taken it well To provide adequate 
amounts of iron arvA certnw tmUfimte nntntionil factors of whole liver 50 
Gm of purged liver tpork lx'*'- as obtained in cans of Laby food) ire added 
to each liter of the mixture Tfi« final mixture is called the fong fern 
j,,nno wrav tf«bnc raivtiire end tmtsws 1,151 «!ori™ per 1,100 ce (Tig « 
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LONS TERM JEJUNO^O^ TCEDING MIXTURE 


cDMyowtuta 


K0MbC(Nt2E& MILK 
PROTEIN HTORQLTSATC 
STARCK KTOROUrSATC 
PURCEO LIVER 
Vi SYHERAL 


1000 «e 

90 



SUCGCSTEO DAILT TOTAL VOLUME 
I PROTEIN 
CALORIES 
FIff S 


2A00 « 


I DAILT 1 

fiao 

I 2900 C 


LONS TERM JEJUNOSTOMY FEEDING PROGRAM 

(’fJUTfilTtONAL fteSTORAnON ) 

BEGIN AND BUILD UP FEEDING WITH HOMOGENIZED MILK AS IN 
SHORT TERM FEEDING PROGRAM FOR 5 to 9 DAYS TILL INTESTINAL 
FUNCTION IS NORMAL 
THJS PROVIDES DAILY ‘ 

ARamS tt 

o U_IL s T » tst C C MLtnOO RATS VOlMWE PASTElN CAtCRitS 
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The longteini jcjuiicretoinj fteding program for nutritional restoration 
of se\cic ilcficicncies OAcr i lout peuod of time i-, as folJoiis (lif. G) 

1 ironio^enired milk is liegnn in<l gridinllj incrnsed exnctlj is outlined 
previoush in the shoit term fetdmj, prognm The inlieiit is maintiined on 
this rcf,ime for five to nine da^s 

2 "When the patient m toler-itmu these feedings will with full return of 
normal intestinal motility and noination to each litei of homo^eiiircd milk 
is added lO Om of Piotolysitc* or of Troto^istf and 30 f'm of Dcxint (a 
starch Indroljsati which contains 75 per emt dexlnns md 25 ppi cent mal 
lose) Added earholndrate is piclerred in the fotni of destrins rather than 
simple sugars hecausc of the smaller iiicreise produced in total osmotic con 
centration'* rrotohsite or rrolOfc,cst, 50 Om proMtles 37 5 Gm of addi 
tional piotein The patient is fed 200 ec of this mistnre eaerr two hnuis 
In asepto svnnge dirtellj into the jejunostomj tuhe with 25 c c ot watei he 
fon amt after cacti feeding This prorides 3 000 c c of fluid 2 100 calories 
and 100 (iin of piotiin dailj 

3 If the rnivtuu oHthned i« Ihe second step is will tcileratiil for two 
dn\H the amount of Dexin is inticxed to 00 ftm per liter tlie Protoljsnte oi 
Piologcat IS maintaiiieil at 50 Gm per liter and 50 Om of purged Jner ire 
iiTilod i>u liter guing 1 151 cnlorics with h25 dm of piotem in eich 1 100 e c 
of the fliuil nuNture Tliia is fcil at the same rate of 200 c e eaery two hours 
hj aseido R}nni,c with 2> cc of water hefore and aftei each feeding to pro 
Mile TOOO cc of fluid with o\er 2500 tolories and 1^0 Om of protim intake 
daih 

Tills long term jejunostomj feeiling is mote complicatid more diflttult to 
preptre, and inori jirone to piodnei nnwilcoine samptnins than the simple 
shoit toipi fieding iiiisture The long teim imvtitrc is to he lesentd for the 
sea etc!} dipktcd patient onh 

The Stamm tape of jejiinoslonu has pioaesi to he the simplest and best 
Ohstiuction maj oceasionalh folloaa the mfolding earned out with fftt 
■\5it7cl tjpi jejnnnstonn, and henci Ins been nlnndoned in this clinic The 
jejunos((ititi cipifiiiv will close spontaneously with little dnnint,c ivithin 
fort) eight hours iftir removal of the tuhe 
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1 Coiiiineriinlk prepand ]iomcgciuzi.d milk is a wideh a\nihhle eio 
nomicil almost complete food sulwtaiicc In contiast to whole mdk itiswell 
tolerated In the jejumim fiom the first das afUr construction of a jejunostoms 
proliahlj due to the snnllei si/e of the fat particles 

2 Sufficient amounts of homOr.enized mill can be given from the second 
dav affer eonstriiction of a jeiunostomv to provide the basic ffuid caloric 
protein v itamin, and mineral requirements of th^ patient of average sue 
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3 Coiue3\tr'\tious o£ S per <ent homo^onired fit m ini/t JO per cent 
proteijs ] ^dcoh'sate lu water or 10 per cent stnch li.Mlr()h<:ate in inter can 
lie tolented indmdmlli 1t\ tlie jejunum bwt tlui ire not tolented in com 
bmition Howeier, 4 pir cent hnmogeniztij fit in milk ((he contentiatioii 
in coniniercnl I omogi lined milk) enruheel with piotnn hulrohsite np to J> 
per cent and starcli hvdrohsite np to 0 ptr cent the so called 4 a B mixture, 
ippeirs to l)<' \v ell tolerated hj the jejnmim 

4 For the ciierelr inilnonri'dieil pitieiit the 4 a C mixture to which is 
iddcd oO f m of piirted Incr per liter will histen nutritional re^tontion This 
iiuxturc should not Iic ^i\e»i hj Jcjuiiostomj until homogcnircil nulk in 
amounts of J 400 cc per iwenli four hours Jns heeii well tolented for one 
Week tn Un ibis 

j Details of shoi t term and long term Miiiplifitd jt jiinostonn feeding pro 
f,nii)<5 ire gmn 
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TIIF INPLUFNCE OF CALORIC HvTAKP UPON THE FATE OP 
PABENTfRAL MTROOEN 

FottivII Elli«;ov,MD Robfrt S McClffrv , M D Rdbfbt M Zollingfb, 
31 D , ANP Clabre T C\sE ^fD.CoLVMBUS Ohio 
(from the titparlmrnt of Sorgny Ohto 3lote I mitrttig Cotlege of 2ted<i^ne} 

’^HI' ttI<Iesprp^(l apprecntion of the Mn|>ortance of nutrition, with partieu 
i. hr tiferenco to piofem has plajed a significant rolt m lowerinR morbidity 
-imr niortnfity m the siirgerv of poornsfc patwiiU There is general ngrte 
meiit tlirtt the most effecfue method of nutritional therapj is b\ May of the 
ffsstromtesfin il tnct ’ * In nt&ny insfances, however the only practical 
iiKthod of nliinenfntion is by the iiitmenous route As n result, there is in 
cressing utilization of the various protein products which may be given intm 
venouslj • * 

The strong emphnsia placeil on meeting protein requirements has resulted 
m a tendenev to overlook the importanee of supplying a sufficient miwber of 
csloncs to meet bosnl cnergv requirements If not met the infused profun 
is burned as o source of energy and thus lost for tissue svnthesu * Should the 
csloMc deficit be very great there may even be a raubng of tissue protein for 
energy needs* There baa bem considerable confusion as to vviat constitutes 
STi optimal caloric intake Figures varying from C to 45 calories per Itilognm 
per day are to be found m the lileisture The disagreement is mote apparent 
than resi and depends primirilv on whether the desired end is protein mam 
tenance or protein rcstonilion (Pig I) 

Flnirtfi’* his nitroduee<l the concept of ‘minimal’* protein mainteftance 
‘ Minimal ” defined as thsl ciloric intake sufficient to prevent ketosis and 
tissue protein breakdown was found by him to be C calories per kilogram or 
100 grsms of glucose per dny for the adult weighing an aversge of 70 kilo 
grams Fspenmcntnl observations'' have suggested that the temsmmg en 
ergy requirement is supplied by catabolism of dispensable body fat This 
applies only to normal individuals over short periods of time 

“Basal” maintenance implies protein conser>atmn without expense to 
other bodv t^^slle Putler and Talbot** hs\e recommended 25 calories per 

v 1 1 -o-uirement for parenteral main 

md and Levenson” Ravduv** 

^ ^ ^ pointed out that 30 to 45 cal 

ones per kilo^nm are neeesMfj in order to reaJ/ee any degree of protein 
lesUtution and weight gain Dextrose solutions of 15 and even 20 per cent 
)ni e been advotated to supply this energv requirement 

T^evtrtheless one sees widespread use of 3 or 3 liters of prololysafe eon 
taiiiing 5 per cent dextrose per day with the belief that such a regimen will 
ensure nutritional rpstitulion It has been the purpose of the present study 
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to detemire what fotistitulec the optima! ealone intake and bv impbeation 
the eoneentration clneose whieh ensnres the most ePeient utiluation of 
parenteral protem supplied as a putem hT-drolv^te (Aniieen*) The netbixl 
emptovfd has been eare^ullr eontroHed mlroeen balance studies on humen 
vubjeet* 


CALORIC^ REQUIREM ENTS 

^cu./KG <scu.^>c aaM4acAL/>s 



<ns>ia.a. urmons axo hattsiais 

A separate Unit f<i» Detabohe studies »ia5 d^irned. This unit sras staffed 
personnel wt-ose onlr duties irere thwe as>oei3ted 5nth the prob- 
euL e^e treluded a u^duate dietitian, a labo*atf>rv teehnieian. and special 
orer each tsrentT four hour period. \n infusions itere administered 
nlnn ***^ 11 ! 'umeal staff so as to eliminate vanatmns lo teeh 

aeeura'ele ceisured and tbti- nitrosjen eontent ealeu 
iffv. rJ.. ^ tables and cheeked br sample analv'su of the en- 

fotir bonr eolleetions of nnae stools and other dis- 
oarentesIi'Ti uitrocen eontent detennined. «?amples of the 

rsirfcpj hv ^ere analraed for citropen. *^tool eolleetion periods srere 

each T^rr^ rne-cck,ted eap<ul*-, of mdisro-eaname snren on the Brit das of 
Fo<d a^i.! *?«U5ena were preserved bv a siajrle c^vstal o' thviaoL 

Vono»enue,t .-I preserved snth eoneentrateil sulfune acid 

for an'w^ 1] to 10«) ee an! a sample taken 

time of eolLt^ nSrT“r ""'T ^ containers from the 

7> r . r ^ macro-Kjeldahl p-oeedore 

>f sugar ‘I««merte evere tested for sugar qualitativelr 

tal s^-na prJtei/^f * measured. ITematoent levels to- 

te-minM ,f f* ^ afhomn *rd se-nia cloluhn values t»ere de 

l»-al and arstenue reaction., to the intravenous 5 olntior.s were eaSfX 



Tlir INILUENCE 01- CALORIC INTAKl UPON THE FATE OF 
PARENT! RAIi NITROGEN 

Edwin n Flli<;ov, JI D , RoBturS McCleerv, ME Robert J[ 7olu'gfb, 
M D , AND Cl ARK» T Case M D Columbus, Ohio 
I'From i/,e Peparimevt of Surgery Okto State Vyuiernly Collefft of Ueaxexne) 

'^IIR wulospreail opprecintion of th? unport-inee of mitntion ^\ItK partion 
i. hr reference to protein, has played “i sicmficant role in lowering morbiditj 
niul mortality in the surgerj of poorrwk patients There is general agree 
nieiit that the most fffectiie method of nutritional theraps is l>y svaj of the 
gnstimntestinal tract’* In ramj instances howeser, the onlj practical 
method of alimentation is l>y the intravenous route As a result, there is in 
Creasing iitilintion of the ssrious protein products which msy he given intra 
\ enously * ’ 

The strong emphasis pheed on meeting protein requirements has resulted 
in a tendency to overlook the importance of supplying a sufTieient number of 
Calories to meet basal energy requirements If not met the infused protein 
Js burned as a source of energy and thus lost for tissue g^mthcsis * Should the 
Oslonc deficit be vcrj great there may even be a raiding of tissue protein for 
energv needs * There his lieen eonsiderible eonfusien ns to what constitutes 
m optimal cnlorie intike Figures varjing from C to 45 calorics per kilogram 
per dav are to be found in the htentwie The disagreement is more apparent 
than real and dependv primanJy on w-hether the desired end is protein roam 
tenanco or protein restoration (Fig I) 

Flmin'® has introduced the concept of “minimar’ protein maintenance 
“Minimal " defined as that lalonc intake sutficient to prevent ketosis and 
tissue protein breakdown wsa found b> him to be G calorics per kilogram or 
100 grams of glucose per day for the adult weighing an average of 70 kiJo 
grams Experimental observations” have suggested that the remaining en 
ergy requirement is supplied bj catabolism of dispensable body fat This 
applies only to normal intlitidnaJs over short periods of time 

“Basal” maintenance implies protein conservation without expense to 
other body tibsue Butler and Talbot'* have recommended 25 calories per 
kilogram of body weight per dav as the basal requirement for parenteral main 
tenance in adult individuals at rest in b«l lAiml and Levenson ■’ Ravdin 
Stare and Thorn” and others ’* have rtpeafwljy poinlctl out that SO to 45 caJ 
ones per kilogram are necessary in order to realize any degree of protein 
restitution and weight gam Eexfrose TOlafnms of 35 and even JO per cent 
have Jieen advocated to supply this energy requiremerif 

Nevertheless one sees widespread use of 2 or 3 liters of profolysafe con 
taming 5 per cent devtrove /ler day with the belief that such a regimen will 
tmiire nutritional restitution H bii-i Iwn the purpose of the present stu.l, 
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le^el of iiilrogcn iiouri'>hmwt to mother require:* i ^ irMiig penoil of 

aaju'tmenl Vi ^ U the mrtnl “humr” '^fter supplementation i:* 

equal in all three cxperimeutal p»TK>«i^,thestttwenutut tlul\ mfro^eti haUiu-e 
anil the average for each of the three daj period:* shtmld be tlilTercnt if the 
higher caloric intihe is acconiphshmc wme degree of nitiogen spring One 
can see by inspection that the mini degrees of nitrogen retention following 
supplementation art nearh identical A stud of subsequent daih balances 
and m particular, tht average a does (sec lit ^1) fo- mtrogon retention 
domg Feriods I II and III tlearlv demonstrate^ an mcitased retention of 
protein Timn,.cn as the diilj calont. intake was clev ited h> the use of 5, 10 
and I'l per cent stextrosp in tmigen The effect aias not cumnhtue as evi 
denied hv the eonsKtinth necatne Inlamt of inUrvenini, depletion piriods 




The protein intake remaiiud constant during the experimental periods ■'t 113 
grams per daj, being svippljcd m each instance bj 2 liters of 5 per eent 
j migen The one v inabJe tint of increnseil glucose concentrations or, in 
other words increased caloric intake would seem to be tbo only explanation 
for the increased nitroten retintion These findings agree with those of 
annon Mvbo found m his work with «log5» and rats that if adequate protein 
IS assured tissue svnthesis piweeds in a dirtcl relation to the calorics sun 
plied ' 

In -inolhtr rtpressntolnc pitient (Cast ! TaHr II Fis 11 ) Imnilleil m w 
i Vnlic^ nnmifr to thf fiM pltKnt the rel«ionOil|i beto.eo etlon. inljle 
11 nitriurn rflmtion i, ettn more stnkinglr Jemonstnlsd A posilire 
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!)alancc tbrcc times as great mis obtained witli lO per cent concentrations o£ dex 
trobc os compared Milii the 5 per cent and twice as f.rcaC lUtJi (be concentrition 
of !5 per cent dextrose as compired-nitblOpct cent Dodj weight increased 
steadih during supplementation Supported b\ the fact thit the hcm-itOGrit 
levels were the same or slighth hi|,her it the completion of the experiment as 
compared to tht base lines this weight g^m probably represents tissue re 
placiment rather than v iter retention This coupled with the staircase 
effect on nitrogen retention, implies a mort cflicient utilization of jirotcin at the 
higher leieh of calorii. intake 
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per hour, glj cosiiria and diuresia were aioided Thie corrobontee the recent 
work of Locklnrt and Elman 

It uonlil seem therefore that with no grtater effort on the part of the 
climeiaii or idded discomfort to the patient, it is possible to double the ef 
ficiency of protein utilization without increasing protein intake 

Is It possible to anange hv simple calculations “basal’ and “restitu 
tion” regimens foi am guen patient! I uithcr balance studies uere demised 
to ansuer this question 

The plan of studj in one instance is shown in Fig V The observations 
represent complete metaholic studies of tweiitj five dajs’ duration «htabiliza 
tiou was accomplished in a nine daj depletion period This was followed b> 
two eight daj periods of snpplcmentaUon representing eaclusue parenteral 
feeding for sixteen da 3 a The 75 grams of protein and 23 calories per kilo 
gram of Period I supplied b> 2 liters of 10 per Cent dextrose m 5 per cent 
Amigen conesponds to values accepted for maijitenance During period 
II the level of parentnal nounshment was increased to 113 grams of protein 
and 35 calories per kilogram which should icsult jn some tlegiee of restora 
tjon TJio average iiitiogcn Iwlance tor each period is shown m Fig VI Dm 
mg Period I nitrogen equilibrium was not quite attained at calculated mam 
tenaiice levels, however weight was maintained On the othei hand a posi 
tive balance was realizctl during, Period II with Corresponding weight gain 
This af,ain demonstrates that mtiavenous feedings maj be useful even for 
long peuods of tune As measured b^ the dual ciueria of a positive nitrogen 
balance and weight gam a patient’s nutrilioinl status can bo raamt nned and 
lestitution assured provided auflicient protein aiidciioties are given 

With one exception the total «rtiw proletH values were morea ed in all 
subjects The exception Case 2, actually represenied a fall in a high serum 
globulin The serum albumin was elevated meachinstvnce 

In several caves in which these cxpenmcnN pn ceded extensive abdominal 
surgery the patients uiuleiwent opeiation without difficulty and convalesced 
rapidl.v without complications 


toxCLcrsioxs 

1 The utilization of protein given intravenously is related to the total 
calorics ndminivteicd simnltaneonslv 

2 Even though nitrogen intake remains constant nitrogen retention is 
increased w hen total calones are increased 

3 Injinetice the higher contentrations of glucose aie preferable to the 
commonly employed 5 per cent glucose in 5 per tent pjotolysate 

4 The choice between 10 and 15 per cent concentrations of glucose and 
the total daily amounts of 5 per cent protoljsatc to be administered to anv 
given patient will depend upon the goal of the clinician Tor example an 
adult «ei"hin 5 an ateratn of 70 lilograma will renuiro 8 l.tem of lo pel cent 
dcxlrote o”r 3 liters of 10 per cent denlroio m 5 per cent protolj-site per dot 
for “bssal ’ nisintenonce The some patient will require 3 liters of 15 per cent 
dextrose m 5 per cent piololi siite per ilai to nssiiu reslilnt.oit of protein nnd 
weight gam 
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pjst with the iile-v m n«nd of s.«lc*twc: i vniiciiMe ul m 

iieirlj meet the rconnmeHts of provKlmg in adertuate repniT in lev. opcM 

tne steps in earlj childhood 


IllsTOBlCAIi BACKOBOUMl 

It IS v.eU teeo?:n«ed that h^iiosjnclns in e\tremcli difficult condition 

to cotie t In m civUer report" ne noted th It the htentnre on hi po pidl IS 

ft’ ^'’ans I'vl lluit the nncmtiide of the problem ms ittested to Ijt 
the great namher of procedures nlneb hue appeired in tht hteriturc lion 
cser we found after renew of this miss of initernl thit prohihI\ no more 
thin se\en different siirguil pnnciides hid been reported in the pist hYe 
aKa fla.-'cotertd ihit the cnat niijontj of reports deil with some minor 
nwjdihcatinn of technniue reports dealin^ w ilh in iml\ sis of long term results 
are notnhie exception^ 

Slime out larlicr riport re\iewe«l in detui the principal tapes of repur 
pfciinu-s/i reported the^ luH he considered onJr brjefla The t'pes of rep ijr 
cm be diMclcd into two mijor groups Flap lepiir and free graft repair 

Chronologicalh these arc 


V <.(-i{istructiori of urethra mth flaps 

1 Dteffenbich 1S17 184> 

2 Thiersch T>«plij 186018*1 

T Hochct 1890 

i r.ueknall 1‘'07 

■* Ombrediime 1011 

r ( (111 titiclioii of wrethn with free pnft 

1 ^ule-losse^lm\ lb07 lOlO 

2 Miscellaneous methosK, 190D 1927 

1 n* flj these nicthnds ire 

l i ontlrvclion of Irftbra Iftlh Flaps — 

1 Ilti*/Ten( ath ISJ'isijt The orrtbn recon iructcl liY follinp the Tontnl shm 
of llic penile shaft into a hm lined tn’e nhwh e del at the /rcnuluni This ftas covcreil 
over 1 \ un lermimnc the km latmn and otarme U •» the mi llinn over the »ktn tiil« The 
two utnn IineM coinriiei If (his «#* cnrressful an attempt was msle to draw the con 
rtrucic I ej ithelisl ihrcLffh the glann at a eecon J opervttnn 

2 TfiierchDmhs 1S(,9 IS74 «> «< ■ >t This repair involved three 'urgioal *(eps 
> ir t correction of the c)jor lee 1 r a fnitoers me iqn on the ventml haft of the penis 
anterior to the oieital orifice The Sr ( aeginent of (he corpus pongio um was evci ed The 
km was then do ei after the priiMipJe of Ilemekelfikulicz Second the nrethi-i was con 
structe.! from the ventral penis shin This Jittered frow Diettenlmch a procedure in that 
the inci lon. QutiiDiog the ventral hm to I- (nnieJ mwarl to line the new nrethra were 
ma le so that one ran psraJJrj to an] do e fo tie in>Jli»p and the other nas made paraHel nn J 
Con lUmllv htcral to the mi lime OIlieB (he im wa, drawn over this tamed m tube the 

«o sotnre line* Oil not comcife Third if the tnl« were uccev^fulp made the t’d an-? 
new urethra were jtinel 
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rnri ima^ SKjiV hraft 

I oitREST ou\r, AID , ASD John A Benjamin, JI D 
Rochestfr N Y 

(From The Department of Surgery The r»>ienitg of Fothetier <!chool of J/iJioie an,I 
Vcntislr;/ and the Strong Vtmorwl HoipHal ilttuioti of FlasUe Surgery 
«»d Dtitxmlt of Vrolrurs) 

TT^l’OSPVDrAS w T ronj^cniJal momalr oceiirrinR \vhen ^e^tnl closure 
1 1 ot the iirpthnl tiihc J.ms not Hkc place The iirimrj mcitat tn-tj I« 
locafc.l from the perineum to the freiiulnni of the t.latH penis In the more 
scsere forms there is «ii avsotiMetl Npnlril bowing of the organ called chordee 
The cctncj, bent innis presents normal sesual ftmction and the almormnl post 
tion of the unnnrj meatus makes it neeessarj for the patient to sit down to 
urinate Hecaiisc of the abnormal appearance of the genitals psychic difllcul 
tus at times arise These riuge from the troubles of the joung boj twitted 
In his schoolmates because he cannot stand to urinate, to the morbid intro 
aprrfjnn of the a/hJeve«# btt JeforaK't} gexui) ^ppintti*, or to 

actual later miutnl difilculties 

The olijectiics in correcting this condition are first on organ sufRcientli 
straight on cuction to allow satisfacton sesuai function second, ft satisfac 
ton unnarj strnm in the standing position and third, ncai normal nppear 
ance 

It is commonly ngreed that coirection falls into two distinct procedures 
the eoriectinn of till ehordte and constiuctiou of the missing nrcthia Ifow 
Cl cr there Js incomplete afcrcment on the tjpc of opei atioii ivhieh best nccom 
plislics the disiied result and the age at which the operation is liest done '\\ e 
do not Wish to bt do„mitic ilout those imtteis as haie some who state that 

'' - " but w t do 

ns iirimlion 
c with a fiec 

inlaj skin graft 

In giiieinl wi beline that hypospadias has been repaired too 1 te in lift 
The idea! lime to ripiji eongenitaJ defoimities is in eari.i childhood and 
Inpospadns is no esciption I>j so doing unneicssarv mental anguish is 
aioided and the tenclenci of the defomutv to bemme fixed is prciented 
It <^cms probable Ibof Jin»ospadias repair is often deJiT-ed Iwaiise of thi 
greatir east iii operating upon the larger organ of later sears This is par 
tieularlj tiue of the nrious fiap tjpe wpairs. connnnnh used 

Vi e began the t'Pe of rtpair prcsenfcil here in fWO V, e were tb sitisficil 
with the results obtained b\ the usual tvpes of ehonlee repair the nniltiplt 
operations necessan m the ordinary flap tvpe of repairs for construction of 
the urethra the late age often adiised for urethral reconstruction and the 
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lofr, ..a sulumg- 11. liMl ™ Ik. mini »»■'»“ «< <>“ f®" ™' ““ " 

frenulum \t a «eeond sfis* ** >» profonged fo the tip of the gtaas 

The chonlce na^ eorreetoil first At a sec 

in front of the abnormal opmog of the 
urethra A dull instrument was introjucid thtengh this opening anl with it a suhenfaneous 
tunnd made to the ba«e of the glan The anterior cn.l of the tunnel tlius made was per 
forated With a trocar \ii Ollier Thiervih graft *« «ut from the thigh This graft was 
toUed on a No 10 prole with its cutaneons surface insi le The clothtl probe iras infro 
duced. into the subcutaneous canal and kept m pUce by a conienitnt dressing U the end 
of fight days the probe was withdrann Daily catheterizations were stattvil to prevent con 
trnctuie This was kept up for about tno months Tht first prtient operate! upon was 18 
years oil In 1914 Non Jo craol reported the results obtained by this niethol in eighteen 





3»() lOUHG AOT) BENJAVDf S ftry 

S pt mbcr iA^ 

3 Poch(t, 18D9« The urethra «as reconstmetea with a flap taken from the scrotum 
with its ba«o at the hjpoipiijijs ire^tu In this wnj the temporary fistula between the old 
Bud new urethra was eliminated ( \ step forward as the Dieffenbach and Thier th Duplay 
procedures both eonstrueted the nenr »rctii a sad lat r joined it to the old ) This flap was 

Tie urethra enled at the frenulum 
of ventral skin of the penis dorsally 
uu on either side of the nudbne on tho 
Tcntrnl surface of tlu perns Thise were eontmuel downward on either side of the median 
raphe of tho scrotum Tie Ijpo p dias tamtus was in the center of the rcctaogto thus out 
iiuej Tho pinile shaft was lient i]o\niiiiird on the scrotum and the two flaps sutured to 
gethcr k catheter inserted through tfctt aewtj cocstructed urethra la threw to four 
weeks the peuis nnJ ttic new urethra wen disaeLted off the scrotum and the skin edges clo ed 
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rHAIT or WITH IBEE IM*.M GPMT 

bpa.\,a, « »I men Jeseee the eerolhl pnrt.ol. ot the tirethrl et .11 eontt.l, h,.r 
Ibe meitas n ,t the fremilun. The utunrj steelm is often ahliomal flue 
to the patwUnts woitiis an<l it s nlmomnl loeition 

The Rochet principle is not cowl for th« stme reasons ami, in a«Wition, svp 
felt certain that there mouM be circuliton difficiiltv nt the distil end of 
1 flap asloim 05, needed m ith a t» ccsaanls nitrou base 

The ItwthnaU operation 'i, greatest objection is Imr iiithin the methra 
Othensise n la prohablj foolproof lloneier as m the other procednrcs the 
meatus is ahnornnllj located 

Thi- Onihretlaime operation is based on sound ideas The mam objection 
lb that it lb not siiitevl to the nion &c\ere type of b>poapadiaa If After chocdec 
coirtetion the h\ po'padias is in the scrotum the urtthra cannot i*e coniplcteli 
constructed M this tnethod iiithout rcprodHCtnjf some of the onciiial fie\ion 
defuriuiti ^^e fetl that it is a good procctlurc for mild cases of hjpospidns 
where there is little or no ciinnuire and the incatu* is near the friimliini 
E\eu then th«> urethra is somewhat povichUhc and if a normal meatus at the 
tip of the tians is to he obtained a second opention is necessarr 

Of all the procedures the principle of conslnictinc the urethra with a free 
infai skin graft ns first advocated bj Nov« losserniul npj’euleil to us most 
It appeared to haie the followme advantages The urethra would prohablj 
not rontam hair aiij length of urethral defect could be corrected the urethra 
iiould end at its normal location in the t.lans" the likelihood of multiple 
fistnhs fornmiff seemed small since the urethra sctis formed in a suhcutaueovis 
tunnel the iiipearance of the ptnis would be ncai nownl and it 7 light be 
possible to do the operation in quite voting bovs 

It ts probable that recnnstriKtion of the urethra In a frip skin graft h v 
luver been widelj used first betause urolof.Lsts who loainJv attend thwo 
(onditions were not familiar with the principles of skm mtl second 

because as originallj described the possibilitv of contracture of the con 
slruttcvl urvthra svas ever present It is of interest that Nove-dosserand 
descri)>cd free craft repair of hj pospadias in 1897 The graft he used n as an 
Ollier Thu rsth grift described and developid from 1872 to JR8C bj Ollier and 
Thiersch” *’ ” tf is wfjj icnown that the thift Thiersch graft has a high 
pcrictitiKe Ilf eoiitracliire Pcspite this ^ove-^osserlnd was able to obtain 
good results m iiim out of eighteen cases which he reported m IDU 

The Noie-Tovseruid operation was revived in 1*117 In aiclndoe” ** 
lit vurnctul the ehordic when the patient was, at the age of 2 jears This 
w IS done In the Fdmunds proctdure which necessitates two Operations At 
the first npcritioii a tubed pediele is preparcil from the preputial hood One 
month later the hbmus retmianls of the eorjwr i sponpiosmn are dissected out 
the urethra is dropped back to its normal location and the ventral surface of 
the [lenis covered with the previoaslj prepared preputial hood 

Jle then waited tn construct the urethri until the patient reached the age 
of « or 8 This was done in the manner first described bv \ove~Tosscnnd 
usiii!, a thin razor griff 7 he subcutaneous tnmul was made with a trocar. 
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‘^luith iind Bkokfiellii Tecommenaed the eorrcction of the chonke at 18 month' of age 
and (hen at a suitable time a re« onatniction of the urethra by Tliierseh Duplay flaps corered 
bv cro£al flaps (Blair operaliona *) Tie old and non urethra are joined at a 'econi opera 
tion In twenty patients they carried foorteen «a«es to completion seven of which were 
Uncomplicated while la the remaining seven, one nriaarj fistula developed in each at the 
provimal end of the new urethra Five of the e flstnlas were closed at a third operation and 
two at a fourth Thirty seven operetionv were nece aary to complete fourteen cases 

Is-iefer utiliaeil the Kochet pnneipk of bnngmg a tube graft from the ventral penile 
urfact out through the gKns 

The Ombridanne procedure has been used by Goldstein « Muschat * Barcat' 
I ouglirnn.sa and others Goldstein did not o'l a catheter in three patient', ages 30 month' 

4 years, and 23 jears with ppaoserotrl hypospadias Loughrnn presented the most critical 
review of a large senes of eases over a long yenoj of time lie studied fifty nine ca is of 
whah forty thrie could be traee.1 Twenty nine were completed with twenty four gool 

re'ults, but It is interesting that there were nine pmojatidular sivteea penile and only 
four 'crotal types in thii 'crie 

Meniniel lar * utilised the bladder muco a ns a free graft to form the urcthrii m a one 
stage repair of hypo padias lie objected to the use of a «Viji graft liecause of the dinger 
of infection and state 1, ‘\\'hen bladder muco a is used * rejl 'ource of infcitioa is omitted 
proiided one is not dealing with 8on>« stage of cystitis This scctus like an unfounded 
atatecneat to us There are some objectionable features to this preeeJure, namely, (l) th« 
skia sloog the penile shaft ii laid wide open ant (2) the aoture lines are directly over eaih 
other In both Instances, we behave that fiatula formation is quite liXelv to occur 

V most instructiTS paper in regard to differentiating msle and female in an eatrems 
deformity ts that of Howards! He foual that, “In penile bypospilia , the utri Is is normal 
In penowrotal ani perineal hypo padm , (he utneJi is marMly enijrgej aol may earn 
munnate with a well developed utera 

DISCU^iwIO'I OF HIsTORlCtt. PRINCIPLES 

Chordee Correction — In revtetimff these past procedures it seemed to «s 
that the following cnticisma -were aalid The common operation for rhordee 
u the ho called neiiieke Mikulicz m which a transterse incwon is made just 
anterior to the hapoepadias mcTtUN The fibrous cord is remoted and the 
transpaersc ineiMon closed longitiidinalh This corrects the deformity to a 
certain degree In seaere delorroities it is our eaperience that an adequate 
erpoiuro of the entire shaft esnnot he obtained ^ome of the restraininj fibrous 
tissue remains and the aentral skin cinnot be satisfactonh lengthened There 
IS also moderate recontraetnre of the longitudinal incision We have recor 
tected a number ot cases which had moderate Iwwiiig folloiviug this procedure 

The iidmunds'* ” operation in which the prepntnl hood is shifted to the 
\entral surface ot the penis is more satisfacton It gnes adequate etposuie 
for a complete dissection of the chordee There are tivo minor objections to 
It The firs*’ is that it takes ti\o stages at the first operation a preliminary 
u r.r tho 1 (wd IS done to insure blood supply e ha\o done this operation 


safeb done m one stage is prciei line me • “ “ 

Eunice ol Ihe pel^s !■? wmciihat objcctionaMe It tends to tontiact and tlit 
nretltral reconstruction must be done under or .n the «.p opersfons aronnd ,t 
Urethra Uee,mlr«d,o, -The D.effenbneh and Th.ersch IMpIa, o,»,.t,on> 
are p.one to nsull.plc fi«nla. formms alon. the suture l.ne If the hn.o 
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jn tht* euned poMlion Tivt \«v‘,hr\ vs ftcod ()\ i circufar incision md tlic 
dissection frceinj, it is done wiln a sound lU ^>1 cc Wticn the proxitna] o\tcot 
oi ttp fibrous band is located, tbe utttbtn letncted out of tlie was with stis 
sututes \n mcision is made in the tnidhne {tom the iirculir opining left bs 
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and a catheter a\ith a skm graft wrapped around it was introduced A 
catheter w as iritio<liiecd into the I»1 idder through the hj'po'>P 3 dias meatus to 
prevent urine oominp in eontaet with the f,raft Sfclndoe said, “At the end 
of ten days the casing I'j removed The gum elastic cathtter is withdrawn and 
the skm lined urethra sjriiigul through with saline or half strength easol K 
permanent dilator of suitable size w then introduced into the new urethra 
and at no time is this left out for more than the e or ten minutes required to 
cleanse the canal It is neeessara l© make this point nhsoluteh clear to the 
patient and the parents foi twenty four hours without the catheter will cause 
hopeless stenosis of the ea\ih in the eaily stages ’’ \fter six months the 
dilator is left out and the rjothelucd canal is joined to the urethra after 
uriiiarj div ei'siou bj external urethiostoiny Assunnrig that all steps go well 
this plan takes four operations and in our experience the joining of the urethra 
to the canal is not always successful 

IIa\ CHS ° has adv ocated the 'Mcliuloe operation but insists that the urethra 
should not ho constructed until the age of 3C scars Uo wotiM agree that con 
tmuoiish wearing a dilator for six months would be impossible in a 2 or 3 year 
old hov perhaps difficult to accomplish ui a child of even 7 or 8 The operation 
seems more npplicahle to adults or the late teens 

As we know skin grafts have greativ impioved since >ov6 Tossorand s 
daj so that more uniform grafts with less tendenev to contract are now avail 
able In addition the Folej indwelling catheter as well os chemotherapy and 
antibiotic methods of contiolling iiifvction have been devised All of these 
factors caused us to believe that it was feasible to attempt to construct the 
urethra in one step even in small children 


oicrvnvr laocFUtar 


Corrcftion of C/iordec — \s in all reconstritctne procedures, a jncthoii 
grndually evolves and onr expenenee is no exception The stops reported are 
thove »c p'lC non ilsmg In brief wc attempt to correct tlie chordee at one 
operation This is done quite cjrh if the patient is seen in infoiicj at about 
1 wear of age In this respect rao-t surgeons concerned with correction of 
ehordce*sc(m to agree The advantages have liecii enumerated rtianv times but 
for the sake of clnntv thev arc (1) The olioulee should be eomplcfch cor 
reefed before the inethra is monstnictwl (2) Early correction of the de 
foianit' permits earlier urtthml leconstmction (3) Growth proceeds normallv 
(4) l>etoniv\ties lu t.cnpral aie most easily eoirccted bcfoie they become fixed 
by growth 

The objective nf the fii-st operation is to obtain a striight poms with lax 
skin on the ventral surface and if possible a plan which will prevent recoii 
triclure to ativ extent In addition we base found that it helps prevent fistula 
formation when the urethra is constructed if the urethral orifice is olT the 


nudline (Iig 2 b) i , 

Tlie first step js to disvjet free the urethral opening This disseUion is 
'o,r„rf Jopradm. on 11. c,<»t of oonlpocln™ Jn on, 

ono mmt l,o coptam .o exco nil of iLn abrou, tmoe »l,Kh bold, tho pon„ 
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NJmbfT J 

in tfie curved position 'The •QTt\iv’r» vs (iv i circnhr incision and (lie 
dis-stetion freeing n >s done i\i(h a sowidvnpiACt Whew the proximal extent 
of the fihrum b'tnd w located tV ntetirais retracted out of tluj ^a\ with stav 
bviluTcs An mci<arin is midt «i the rtwHinc fwm the circular opening left b% 
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and a cathetci with a skin Rnft wrapped around it was introduced \ 
catlictci was intioduced into the liladder thiotish the hvpospadiss meatus to 
pieient urine cominR in contact avith the piaft ^Iclndoe said, ‘‘At the end 
of ten days the casing is remmwl The gnm clastic catheter is withdrawn and 
the skm lined urtthra sj ringed thiongh with saline or half strength ensol A 
permanent dilator of suitable sirt is then introduced into the new urethra 
and at no time is this left out for more than the five oi ten iniiiiitcs ref]uired to 
eJeaiise the cinaj It is neeessarj to male this point ahsoJuti-li clear to the 
patient and the parents for twnilj four hours without the catheter wall cause 
hopeless stenosis of the ea\it\ in the earl> stapes ” After six months the 
dilator IS left out and the cpilhclized canal is joined to the urethra after 
uiinarj dnersion bj external uiethrostomj \ssuming that nil steps go well 
this plan takes four operations and m out expetitnce the joining of the urethra 
to the canal is not alwajssiictessful 

Has ens” has ad\ oeated the Meliuloe operation but insists that the urethra 
should not bo constructed until the age of JC jears ^Y■e would agree that con 
tinuousli wearing n dilator for six months would be impossible in a 2 or 3 scar 
old bot perhaps diftlcult to accomplish in a child of even 7 or 8 The operation 
seems more appluablc to adults or the late teens 

As we know, skin grafts ha\e preatlj inipiosed since Noxe-Josserand’s 
da> so that more uuifonn piafts with less lendenej to contract are now asail 
able In addition the Folej indwelling catheter as well as chemotherapy and 
antibiotic methods of conliollinp infection haac been desiscd All of these 
factors caused us to Mme that u was feasiWe to attempt to eonstriiet the 
urethra in one step cseii in small cluldien 
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Coirfctioii o[ ChorOce — \s m all loeonstructiie proceduns a method 
gradualh ciohes and our experience is no exception The steps reported are 
those we jiu now Using In bnif we attiinpt to correct the clionlee at one 
operation Tins is done finite cirlj if the patient is s(.Pn in infanea, at about 
1 scar of af,e In tbi!i respect most surgeons concerned with correction nf 
fliordeeWin to agree The adianlagcs haac Iieeii enumerated mans times hut 
for the sake of chriti Ihei arc (1) The ehonJw? should ho rompicfeh eor 
reeted before the uretliia is icconsfruefeil (2) Fsrlv correction of the de 
formiti permits earlier inetlii il reconstruction (3) f lowth proceeds normalh 
(4) Deformities in general aie most easilj coireeted betore thij become fixed 
bs growth 

The objectn e of the first opi ration is fo ohfiiu a strvght penis with lax 
ikin on the sentral siirfiee and if possible, n plan which will present recon 
tracture to any extent In addition we base found (hat it helps preienC fisfith 
formation when the uietbra is eonstraclwl if the urethral orifice is off the 


midlitie (Fig 2 h) rr, i , 

The first step ix f<» «?I^sec^ fne the urethral opening Tins .lisseetion is 
Varrici rrov>».all> .Ippc.lm. m ibe of Ibo ™,lpoeturo In on, coni 

To mmt be eettn.n to ell of lie fib™m l.esue ivh.eh bold, the rem. 
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IJ.™ s liEpur OP mro^pmiis iviTit itee ielav pkift 

laten\ « opnd to xx o,k t WsK 'at™ W™ flsh.on.ng the ..rethn .s sufficently 
C«■^tto^^^^rallttlllsshpht jncomenwnce 

Sufficient skin for the 'nl.le.1 length of the Tenfrnl siirfiee of the penis 
i-i Ubinlh ohtnmed hj the corabnntion of widt Htenl umlermming cross 
ciittin" and trnnguhr inserts ind some shift from the hoosl sshich occurs 
f.om the correction of the deformed fclsus and the iimeocnt'ineous incisions 
spceiduik latenllj on either side of the frenulum (I ig 4, c) W e have occa 
sionaUs shifted the prcputjal howl hi making a dorsal slit m tlie hood dis 
«ectin«’ off and disesnliiig the nmeosal surf-ice snd rotating tlie hahes of the 
hood skm to the lentnl surface This should not be routine^ done In a 
sescrclv deformed penis mth penneal hipospadias and inhiform scrotum 
vve hs\c on one oeci'ion correeted the hifid scrotum at the same time the 
ehordcc Mas corrected h\ transplanting the two scrotsl Inhcs downward 



After the si in Ins been closeil the t.laiis jiciiis is sutured to flic abdominal 
skin in evtended position a Foies iilhcter is mtroduceil through the urethral 
opening to the bladder to prevent nnne flowing over the suture line and a 
compression dressing is applied over the penis to present nlema and possible 
henntoma formation This drewing is left on for four or file dais The 
eathefer is remoied when the nound is well healed luualh m about seven dais 
The suture i*. released from the ahdommal w-iU i little later or when it breaks 
In nil eluldrcii it is imperative that the child lie in bed iiith the cvlremitics 
restrained ^\e have wot found that etetliws ate partieiilnrls troublesome m 
either children or adults iiben a lompression dressing is used and Jnie not used 
am specific meilieatioii m an attempt to prevent them 
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frecttig the urethra to the frenulnm At this point the incision branches to 
either side foiinwitifr the mucocMnneous line It then elliptical^ encloses the 
groosc in the flattened glans A\c did not onginalh do tins but found that bi 
so doing the fliftened gJans could be made more presentable when tlie two sides 
were biought together and sutured (Fig 3, a) 



The skin on cither side of the incision is freed thus esposing the con 
traeted tissues The fibrous bind is dissected out beginning either proximallj 
or distnlly as is e\pe<Iient The dissection of the band proceeds sloiig the 
corpora cssernosa and must be quite close to it In some instances Ducks 
fascia seems eonfnefed and in onler to secure complete straightening of the 
shaft must he crosscut or esen partnllj excises! At this stage the corpora 
cispinosn are plainly icen The iirethnl on/iie has dropped backward and 
it should he possibli to hypcrexteml the penis without nnj \entral tightness 
(Fig 3 c) Once the deformits has been corrected one must attempt to pro 
sent postoperatiie scar contracture eausmg a partial return of the defonnits 
If the skin of the penis is closed longitudinal!} ns m the lleineke 'Mikulicz 
principle this is simost oeitsm to happen To -isoul this the closure is 
staggered in multiple fashion by imbiieation of trianguHr flaps (Iig 4) 'We 
originall} set the urcthril opening off the inidline hr eneJosing it in the most 
proximal of these zigzags but found thst it could be more cffieienti} done by 
making n smill stab wound through the skin well laterally and sewing the 
urethral end into this (Fig 4 « niid 6) There is a mild tciidencv for this 
cimiHr wound to contract but a few passages of small sounds during the 
first one or two months is sufficient to overcome thus The importance of a 



\ TFl \II. OI miO^P\t>lAS WJTII Fpfp •sKIN GB\FT 'iQ3 

N mb^r J 

iaut'>l wouwl to ^ oTk through uhen later f-isBionmg the urethra is sufficienlh 
gient to\'irrauf this sli.ht meomenience 

sktu for the idile.! leiu>tli o£ tl»e \ciUr‘\l viitface of the penis 
is nsn'iU> oht\ine^\ lij the eoniBination of wide intctil vwdertniuiDff cross 
eiittiiis: ami triaiiRUhr tnsertt, tnd some shift from the hood iihich occurs 
from the cofceetum o! the d*.fomed r1«'s sml the rnneoi-maneous iii.isions 
spreidin^ lUecalh on tither wde of the frenulum <l ig -4 c) "VNc haie oeca 
sionaUj bhvfted the preputial hood hi niaVm;, a dop«al slit in thv hood dis 
seetuig o'? and diseardin^ tho nmeosal surface, md rotating the hslies of the 
hood hin to the \entnl surface Tins should not I* fOiitmelv done In a 
ciercls defurtned peius with peimeal hi-po pndias and iiiiMfom serotuni 
Me Inse on oho occasion cfirrcetoil the hifid scrotum at the same time the 
eloidee v.as cortteted In ttaiisplantinj, the tiro scrotal halves doivn'rird 



After the shin has hcen cfos«I the ehns penis is sinurct! to th< slKlomiml 
skin m extended pi Mtiou i J-o}f\ iitheler is mtrotliiced throU!»li the urethral 
opeimiji to the hladdir to prevent unno flowing over the suture Jiiic and a 
impression dressm? is oppheti oxer the ptntt to ptexent edema and rmssihle 
licnntoma formation This diTssinc is Jc/t on for jour or five <lavs The 
catheter is remove,] when the wound « w^H hcaJd «si,Hh about cecen dais 
Ut suture IS reUnsed from 11, i ah,Inji,iiial wall a little later or iilien it breaks 
in all chil.iren it is imperatne tJ«» tH child Ik in hod with the ixtremitiei 

diilOrtn or uliill, nl,,,, o io„,rrir>j„„ , I 
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ConstnicUon of Vreihra — A waning period of time must be allowed to 
elapse for the tissues to softcji thoroii^ilj before the urethra is constructed 
The imnimum time is usuallj ibont six months Before one begms the urethral 
construction, there must be minimal curvature of tlie penis, otherwise the organ 
mil not be sitisf-ictoiy sexuaHj even though a urethra is piesent The patient 
is followed at about moiithlj intervals uotmg any teiidencj of the penis to 
curve on erection and watching the state of the tissues to deteimine when 
urethral construction can be unclertsLen It the child is around 1 year old 
when the ehordee is correeted, we usuallj wiit until he is shout 2 or 3 vears 
of age before making the urethra This gives plentj of time for complete 
return of the tissues to normal snd since the objective is to obtain normal 
uimation before school age no tune is lost In adults the minimum time of six 
months mav be a sufficient waiting period 

There has alwajs been a difference of opimon ns to whether or not to 
divert the minarj stream and the method to be used ^^c think it is only 
common tenne to keep unne off the heaUng tissues, not so much beciiwe of 
infection but because of maceration A perineal urethrostomy is simpler 
to do than a suprapubic evstotomj and with an indwelling Foley catheter is 
quite efficient 

The first step m urethial repair, therefore is the urethrostomy per 
formed hi^h m the perineum This site is chosen with the definite purpose 
of causing the urine to flow past the urethrostomv at more or less of a light 
angle rither than directlj towaid it, which occiiis if the opeiiinc, is lower 
where the urethra turns 'We believe that tliN heljis in prompt closure of the 
perineal urethrostoinj after the catheter is removed (lig 5) 

The urethral orifice previously p1ace<) off the midhne is encircled by an 
incision and i% di'seetcd fret for about one half inch This dissection is made 


w ell past the mullme to allow the constUK ted urethra to letnm to the mulime 
A tunnel is made with scissors dislally nndei the skin toward the glans At 
the frenulum one must proceed carefulh since the skin is thinner and more 
attached The tunnel i> earned through the gims emerging at the dimple 
where the normal meatus should be located (Iig 7) A skin graft about 
0 020 inch thick is cut by the dermatome fiom the anteromedi il aspect of the 


upper arm (Fig G fl) This area is as neailv liairicss as am obtainable In 
2 j ear olds this 0 020 inches max he greater than the tbicl ness of the skin The 
graft should be almost but not quite full thickness After the fiist cut tfie 
dermatome should be icset if submit ineous fat is seen This graft is secured 
with dermatome cement to a catheter ranging in sire from No 14 to No 18 
French dependm„ on the age of the individual and the size of the penis At 
either end a No 0000 chromic catgut tie encirclca the graft an<l cithetcr to 
prevent rolling when the catheter and graft are introducec] into the tunnel (Fig 
C h) lutioduption IS through the opening in the „Ians the tip of the catheter 
beiu^ nulled on dovraward into the urethra The catheter is turned so that the 
scanT of the gratt is dorsal The timnel should be ot such size as to hold the 
graft covered catheter snu^tv The tie around the introduced end of the graft 
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N tnbtr 3 

VS IVveu rcmosed smrf> it his senod »t s JvBtpose Tlie graft and nnthta ate 
sutured iwth mferriiplod No OOOd chTomic eatgut t^uturch on itraumaUe n«dks 
(Fi" 7 c\ Smcc the urethral opening nas off the mnWine the graft eo\eTcd 
tasHk- 'Q ^e^t under a hndge ol slun uhen dissected frte The closure 
t>i t\<t OT«n-vS ts vPomphshed h\ sntunn^^ iU deep tissues and then cluing 
the sKm with on end mattress sutures Tins praudes a fiddtd sutlace lot Ki\ 
vns tither than edne to etVe approsimalJon The object is to Wetp the suture 
hue nf urethra ^rift anastomosis timl skin auat from one another wnre this ts 
the place v.here fis-tuU formation is most cummon The jU-nis is elongited as 
much ds possible In sliding it oifr the grift and a ctiteh transfixes the gkns 
eithcter graft and abdominnl skin Thus tl«t i>cnis is held m htpcrestension 
(Fig 



He S — <T Coinrlrt* I urfthriil rr-wn t/vriinn The mtore itnt-i nf ci'aft “rethru iioa«\onK>- 
W «Bl nl l»I<Tol « >uiii3 no! ciHnciar 6 b--i«Ujl iettior »h(j»me reUtlonshlP ot calP^Kr 
1 i^aturfs «hl auturc iint> ^ 

Ifie jiosition on tin ilKlomen ficilitatts th< ijiplieitioii of i comjiressioii 
drrsnng Or/i??/iaWf oe mimotnbzed tlw^ Mt an abduitcd position icith 
plaster but no i o h'lgci" Jo (fti> as a simple compression dressin,, sterns effeo 
ti'e This j5 uhli eoUon \olunUnous gaure and elistip ndhcsiic Jji 

children tilt anis and hgs are wsiraintd Origmilh '\c kept the graft htamiis 
catheter m the penis for fourteen dais and the pcniioal cithrtcr for fhipi or 
four da'5 tongir ts ne g nned more pspirience this time has been gradual!,' 
deerea-sed ‘tte nnt®<} •)is' rff -sis or se\ea da's there was often mucopurulent 
d»s>.h3rgx. at the plim tio-fav und similar diseharve it the suture line on the 
shift Therefore we at present rvmosolfie iithetcr from the pents when it i*? no 
longer firniK adherent to the iri/l and the iini«effin^ perineal catheter on the 
same or next da\ Tlie pit/ent is allonetl to 'oid m order to wash out the di« 
eharhc \ roihejo’* n i lAcn fte m^rtod through the ivenis into the bladder 
II the inrmeal untbrostoin' doer r tAwc m f>io or three da' s 
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lilMEOUTE ^^D UVTE RFSPI-TS OF ClIORDU CORRECTION (TABLE II) 

"W e begin this t\ 7 >c of repair m 1940 nine i cars igo at the time of w ntwg 
In that peno<l we have corrects il ttren(vfi\e chordecs It has been necessin 
to reoperatt in one case In tins instance thetc was partial slough of the tip 
of one triangular shifted from the hood The scar lulling caused some rccon 
tracUire but was maiiili corrected steondinh because we did not think it would 
stand the tunieling and pressure necessarj for urethral reconstruction ^^e 
ranh find it necessan to secure skin from the prepiue it the prestnt time 
The hood is drawn tentralh to acerlam extent bs conceting tin. sentral furrow 
in the t.lans and is transformed into in almost nomil looking prcpuet Troin 
this scries of twentj five cases it is esideiit that tlie plan as outlined for chordct 
corri-cfion is cowpletch saUsficton In no mstsnee has there been an appre 
ciablc return of cursature of the peiu*. on erection Tins cm he casih de 
tcrmined eten 111 a 2 or3ieiroldb\ mtcniioiialh causing an erection during 
c\amination b\ handling of the organ 
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RFSLLr» or IRFrilRlI CONsTKLCTtOV 

/wMifdmtf — In the sistcen patients in whom the urethra has been con 
structed at one operation ftsc hue had heihn„ per pnmitn with no Icakate 
at am (imo and hate tonlcd through in adoipiafe otifice in the ghn penis ns 
soon ds the citlictors were nmosM (Fig 2) These we class is iteeJJent >in 
nicilntc results In tlit other cicscu cases there has been some leak it the 
anastomosis of urcthri and gnft This has sanod from a sinus so small that it 
could not II seen wifhout diligent scirih and allowing onij a feu drops to 
moisten tlic sue on unmfion to i Jir„e oinious fistula allotting most of the 
urine to pivs through In all bill four of these cfcien casts tin, fistula his bet a 
mull tun 

ffdc— The flic iinmodule I'xccllciit results ha\c remained so Of the 
tlesen others in three the fistula was tm\ and so shrunk with time that onh 
two or throe drojis of moisture were cijdcnt on urination In these ea-.es further 
swrgors was not considered adnsilile These jntients could uiinate standing 
without ttctlinc the chthjiis sod with i compfetch aderiuafe stream Of the 
eight remamini, eases in fisc the simis was co ipictth closed b\ i second open 
fion In Olio oisi there Mere still i few drops even nfter the second optratinu 
for sinus closiin but i>iin as hi eouM stind to \oid salistdctonU further 
sutvirv soenieil nuestumalilr 

T hns out of sixteen cKCs eight base hid ‘atisfaetors results in one open 
tion and sis in two ojiintinns 
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Of the two rciwajning eases there is still alwiit 23 per cent of (he unne 
comuig throiiRh an anastomotic fistala after t%ro operations A small fistula 
awaits closure at a thinl operation Thi patient had been operated upon 
thirteen times preiioiistj m oiir own clmic, when he was from 2 to 16 \ears of 
age bj the Tbierstli Ouplaa technique aiith little success, the tissues were eonsi. 
(juenth quite scarred 

The remaining case is the onla one we would class as a poor result The 
patient was pscudohorinaphrodilic with a hernia and an nndesi ended testicle 
on one side The penneul urethrostoma had to be made far down in the 
perineum It did not elo e and an anastomotic fistula also remained Two 
different attempts were necessarv hefon. the two fistulas were elo ed Ifoweser, 
an internal fistula still remains since the skm halloons on urination and he has 
periodic bouts of pciiuiethnfis 


TlBtr dCMMAKT or Rrsi LTS of CTPCTIIRVI HZCOSSTRlCTInV 


MJinn OP C\ !:.!> 

1 SPsltls 


1 1 erf Ml urinirv fuDct on in one operation 



il opers 

3 

1 1 ooJ urinary luaction in one opentioii (one to t' 

1 ot moKture (It niia<toTi)0«i9 on urmstioii, 

AO drops 
further 


nisCUbsIOV 

Jiom these data it is evident that one can expect from these procedures 
a striight penis on erection in one opet ition If the urcthis is constructed 
in tins wav one can expect about one out of three patients to urinate 
nornnllv after the initial operation and alwut 50 per cent to urinate satis.- 
faetorih 

It IS worth notin„ that in no mstnnee has there, lieen a failure of the inlav 
graft taking h iirthermore fistnli formation when it does occur is limited to 
the site of the urethral nfaft anastomosis If i fistula occius it is not wise to 
attempt immediate closure although scaiification of a tiin tract mav oeca 
sionalh be lollowed In complete he-ilmg The fistula will spontaneous^ shrink 
and if the tissues aie thick and the urethra somcwlnt removed complete healing 
maj occur as long as three to four weeks alter operation 

If an ansstomotii fistula peisists some montlis must elapse for the tissues, 
to stiffen eompletph before an attempt is made at closure If this is done over 
'50 per cent of the fistulas can be complctelj hetled at the second operation 
In the over all picture one can expect ten ont of sixteen patients to nrmate in a 
completelv normal fashion md of the rcmiuim^ s.^ four vnll have satistictorv 
urination 
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Of the two rcnniniTio tases tlicie w 5till alwut 25 per cent of the unnc 
coming throit{,h nn anastomotic fistnfa after two operations A small fistula 
auaits closure at a third opoation This patient had been operated upon 
thirteen times preMonsh in out own chnic when he was from 2 to IG \cars of 
age In the Thicrsdi Diipla' tcchniqiic with little swcccsk, the tissues were eonse 
qutntlv quite seaired 

The lemaining ease is the onh one we would class as a poor result The 
patient was pseudohennaphroilitic, with a hernia and an undescended lostide 
on one side The penneal nrclhrostom} liad to be made far down in the 
perineum It did not close and an anastomotic fistula also remained Two 
different attempts were noeessar% lieforc flic two fistulas were closed Ifoweier, 
an inferunl fistula still remains smec the skm balloons on iiMiiation and he has 
periodic bouts of pcriuicthntis 
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DISCUSMON 

From these data it is evident that one can exjieei from fbeae procedures 
0. stiaight penis on erection in one operation U the urethra is constructed 
in tills wa\ one can expect aliout one out of three patients to nimate 
nornialb after the initial operation and alwtit lO per cent to nnnafe sitis 
fietonh 

It is worth noting that m no instance has there been a failure of the inliv 
graft taking I urtliennorc fisluU formation when it does occur is limited to 
the site of the uicthral ^raft anastomo"is If a fistula occuis it is not wise to 
attempt immediate closuie although scarification of a tin\ tract tnav oeca 
sionalK be followed Iw complete healing The fistula will spontaneoUsh shrinic 
and if the tissues arc thick and the urethra somewhat removed complete )icabn„ 
mas occur as long as three to four weeks after operation 

If an anastomotic fistula i»crs.ists some months nuM elapse for the tissues 
to totlfii cmmWtU before »n «tl™pt n mode oTot.ire U ,b„ ,, <f„„o o>cr 
m nir cent of Ike Citi.lae ran lie complctch fieifeil at llie ecioni! opcrnlion 
I„ the mer all l.ielure one .an ttn out of a.tlecn ptl.enls to urm.te ,n a 

cLpletel. nomaf 5a*.ou «t»l of the ttmtutiuo tour ».ll hate „t„f„rtot, 
unnjtion 








402 


iOUNO AND BtNJVMIN 




We belieie that m the past the mtin roasfin for not usjng a free graft for 
urethral construction has been the fear ef contrieture and stricture A follow 
up of our cases does not hear this out At fir.t we also hid this lurking fear and 
dilated the constructed penile urethra frequentU 'We noted that this was 
often aocompjiiied h\ hlocilinp and of course eonsidcnble discomfort Beciusc 
it seemed thit the continual tiaunia would prwlispoM. to more scar tissue forma 
tion we abandoned frequent dilation and to oiir surprise found tJiat tlie caliber 
ot the stream m most instances uiiproxed 1 videnth the unnarjv stream is 
sulhrient m those instaiucs when, it passes thiough the urethra If most of the 
urine comes through on anastomotic hstuta more frequent observation and 
passing of sounds to detcrirune whether dtlatroa is neeessan is adsisable The 
cilibcr of the stream is the best indication and on each follow tip riMt, the 
patient should be ohsen cd \ oiding if possible 

have now observed two patients foi nine jeirs since cnastruction of 
the urethra rortunateh for o\ir purpose one of these vvgs a child 3 jears 
old at the time of repair ami the other in adult 39 ^cans old The chdd has 
maintained a completel} satisfociorj uriinrj stream and growth of the penis 
(Fig 10) Iso tendeiiej to strielure or for the cliprdet to return has hien 
cjhsorsed This would seem lo iiuliealc that the graft has maintained a 
normal growth rate The adiiU has developed no stricture and actordmg 
to both him and his wife sexual fnnetion is normal (Pi^ 9) 

Doth of these patn nta have htcn endoseoped The graft in each instance 
hears i close resemblance to urethral niuiosa There was no hair present 
At the site of the anastomosis a circular mUe was ohseived through which 
the instruments passed easilj H luav he argued that llie organ will bicomc 
bowed as it heeoims larger m adult life Our opinion is that this will not 
occur AVe know that skin grafts grow with the individual m other locations 
and piesumahh will here as well We havt watched our first patient grow 
from 3 to 12 j ears of agt and there is no vhoidre on erection 

It has aKo been &ut.gested tint aiir tissue other than penile is not satis 
f ictor> for Urethral construction lievause it does not have sufficient elastieit> 
to stretch with erection In Cise 2 sexual function has been sati:»factorj 
for eight jtais One patient (Cisefi) mimed shorllv nftei operation and had 
no diffienltj We helicie eomtiuejine the urethra with the oroon hvT>er 
extendevi and eltnvgatpd and some stretching of both tin* old and new urethra 
hv erectnms will eontiilmte to satlsfaetoij UretUnl length with the organ 
erect This question will be final!} answered vvhen the 2 and Sjearoh! 
children are 18 and 20 j ears of age 


SLJIWJBJ 

1 The chordee deforniitv of hvpospadiis can he completeh corrected m 
one operation when tic patvent is 1 sear of age This is arcomplished bj 
complete exposure of the corpora eavcmosa excision of the fibrous remnants 
of the connis spongiosum, the furrow m the glans nnd often of part of 
Riiekk f^sen 3he nirthral orifice is transplanted Inteialle and backward, 
ibe halres of the glans ani prepuce brought together, nnd the skin dosed in 
zigzag fashion In tvventvftve eases the.e has been one reoperation 



pEpirB OF h\pospaM4.s ■\vrrn ibee inlw skin grvft 


403 


2 The urethi”' can be rcconstnieteel iii i 2 or 3 rear old patient m one 
operation This is done m ith a free inlaa graft 

3 The method mahes multiple operations niiliheh In sixteen patients, 
ten hai chad i perfict result four ^>atlsfactor^ one pooi and one unfinished 
Tavent) fiae operations haac liien done m these sixteen patients iii construct 
ing the urethra 

4 The adianfages of this operation oaer the usual flap operations or 
the oncmal Vo\c Tossennd or Mclndoe s nKMlificifion of it are m my The 
urethra has a normal exit in the glans ptnis the unnarj stream is therefore 
more normal and the ippearancc of the orgin better than in penile flan 
operations The unthia dots not contain hair as in most of the flap opera 
tions I ollouin" flap operations it is not uncommon to have complete failure 
or imiltiple fistulas form Th« poorest result in this regard when the urethra 
IS coiistrutted with a frte graft is a fistula at the anastomosis of the graft 
and the urethra The method avoids the two stages neeessarj in the Nove 
Josserand operation and the nsh of stricture or the piolonged wearing of a 
dilator as m the 'Mclndoe operation 

'5 We have had no case in vvliuh strutiire has occurred ind prolonged 
and Ircfiucnt dilation of the urethra has not been iKcesearj 

fi Tinillv and most iin|>oilant of all operation is ap]i]ici!)le to pre 
school nge children md can 1m used foi anv degree of hv pospadns 
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A METHOD I OR COXTBOtLlNG LKI\ VR\ 0\riNENCl- 
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OR^\RS\\F\«ON MD IUkoldF Riiqm v-v-BFr MD, ^^D 
Kutii AIfbsiii MD Boston 

(Tron ihf I>fp<trtmn*t nf 'Jiiwrjj Unriar^ Vtiicnl Sffeoot oiil the Surifiwr ‘fniee fhe 
Ch<tl> M » iltdual I intfft 

M k\\ iluUlren with lunik^ieral nncloincnm^fKilc'- ln%e iiDurolosicU vR'? 

lurbawci.-, m tlic luwcr tMicmitits with a<«?omp itimhc iirman ■\ni\ Coni 
iiiroiitmeiHe The wniiarx HiowUhcnt.* is »a some icspiOs the iniM scTvows 
prohlom that mifronts tlUM. pitiom- It pmeiils tbnn from in nor 

nnl actmtics ami tlio rosiRling xmiiJn inn infcilion is a Irctjnoit ntise ol 
ilonth ^oinc of these chilthcn who hare nJatueh minor con) Usions with 
adeimate Inaction of the lower extrermiies ire pToventet^ from lmn„ t notinM 
au'l useful lift onh he< uisc of iiritnn tlrihblmjr 

Utempts to tram these <hil«lren to ncipure nninTs control tlmmsh the 
iloiclopmeat of a rifles unnan blitWtr hue not been cneminjins l!«s 
failure is particnlarU discouro^in? m eoniparison with the iscellint. rwilti 
ohtaiiieil tn trc'itm<at of imnan meontititnee associated with traunntic lesions 
ot the lower spinal curd ' ’ This difference ini\ K more appirent than toil 
since lonjr ratiue pro^wms «is<sl for trcntino p-irajilcpie j>aticiits at the \riin 
ind Veterans Vdmnnstration lIospitiK have itot lw<n e<i\nlc<\ in cisiUan 
pratliee Ifowever the anatomic lesion of the <ord m nnelomeninpoeole differs 
frww U\st w\ tmwnsU tt\ns*ctwn «C the tonl nml theicforc the possihiliti 
tint prolonged training cm aehicte a reflex hi idder in thildren with con^inital 
anomtlusof the lower spme isqucstwiiaUle 

Traumatic lesions of the spinal <onl UsualJi destrii\ but a short segment 
and normal eotd below the transiction iscipiblcof pluing its role in the fimc 
fion of (he reflex blidder ^heloniemnRoCtles on the other hind ire usnaljr 
assfM'iatid with disruption of loCil stnietiircs o'lT a lotiR segment itul there 
nn\ he no aiiatomie possibijiti ot i reflex t\|K of b'adder \t the presmt time 
attempts to produce rifles bliddcrs m (hildren with cord dimaRc are Imhhk 
eirried on but lias c so fir pnnid unsuccessful '' 

tt tfu prc'uit time there is no satisfaetom technmiii for the reJie/ of 
unnan iiicoutmenee in these ehddnn Tniisphiitition of the ureters info the 
irtlou t- not insihie for proe1i<all\ ill of the patients hno an jssoented meon 
tincnei of the mil s{>hi{i< ter In this clinic attempts hi\ e been nnde to entt 
struct ihlnddfrln wtjJjzjng the si«mii)id lofoii in xti enl patients This prote 
dure eonsisteil of imphntnig the ureters ijitn an isolited Jvip of sistmoid colon 
which in turn was druntsl thrwush the ilKloniiiul wall In some of these 
jiivtients Iht I'Olafod loop Mixes is a rescrsoir ami In intermittent catheteriza 
tior^o patients remain dm Other pitients in this group eoustnuth loih urine 
Warrh "/r'l,*!? of I nUer it, FnincK Csllf 
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period that it w is most likels to retract heneath the sVin This difficult^ m as 
oserpomc hj the ii^e of a hrt,e flaupe on the e\postd end of the \ahe housiiiff 
Our routine aras to ins* rt the ilose«l \Mm- into tin bladder and to secure it 
in place with taa o purse string siitares A small amount of the abdominal n all 
w IS excised in order to permit closu*^ of the structures arou/ul the lahe 
housing without tension or prissuic on the ti«uc This technique minimized 
edema, tissue necrosis, an*l mlittion IVosidicl due rare m closvue ot lue 
wound %%as taken prompt healing occiiirtd ^^hen the prostlitsts Was firnilj 
healed in pb^'c, the uicthri nas lipateit anti dmded This ms usuallj pci 
formed about the tenth postojuraljic dai Vfter the second operation the 
a lUc was left open for t"o to f«>«r dais This puiented the aeeunnilation of 
nrme in the hladdei under pussnre which might result in the creition of a 
iinnan fistula through the closed urethra The laUe was then closed and 
thp bhdder drained twice daih (Fij, 2) 


CLt i** 


OrainacC ATTActfMenT Vaivc Stem 


VALVt HOUSINO 


J-’s 1— j rxpioJ-a" 
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B ConstMictlOn t 


U 


a Of bUddor lalx 


"Ith dr«|nsc« tube alutth^ 

IJhd.hr rrrigUmns of larums npes were triul til animnh had solution 
irrigatjons’ at n<(kJi intcriafs to prcient incrustations on the \ahe parts 
ortuuatch tl c coIJrction of unnari salts proud to bo Uvs troublesome than 
ha. boon antieipat..! Qiir longest period of obscnatinn was three months 
ind incrustations on thei ih, wircm^li^U* thinn^ fhis ftme 

hlvUUr irngatmtis with such solutions as 
ilicr niiMJe Zephirs,, ♦frepfonnem and sulfuhazinc encouraged rather 
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from the fistula despite mtermitteiit dninige Other methods of dealing with 
this problem have proicd ineffective 

One solution would be the estilihshmeiit of an external urinary fistula 
which could be contiolled Sneha fistula would allow cmptjing ofthehhddcr 
at inttivals, ind permit cJosaie of the urcthia thus picventing the dniihliiig 
of urine 

Studies weie first iindertaXeii to tlcternnnc the ability of the abdominal 
will and uriii u j bladder to lolerite a plastic tube In nmetCLH dogs sections 
of polyethylene tubint, with solid finiigcd ends were inserted through the 
abdominal w all into the bladder 

In seven animals the tubes were too shoit ard had inadequate flanges, 
eonscquentlj one end pulled out of the bladder and the other end retracted 
below theskin In twelve dogs longic tubes carrying wider flanges were used 
These tubes invntained their position Oliscnations covered periods as fong 
as s( V en months Leakage of umic did not occur and the tubes w ere tolerated 
with little reaction in tlu abdonninl wall and bladder 

This cxpoiience cncomogcd us to iiiscit n plistie valre mechanism into 
the bladder in a second group of <logs Njlmi now obtairoble in rod form 
was selected as the most favorable material to use in the construction of a 
valve Its tolerance bv IhmIv tissue is established* and its great tensile 
strength* toUp,hness and diirabilitv eonibineil with its light weight made 
it the ideal material fur our purpose I urtherinore tins plastic can be auto 
ehied* Seveial designs were trie<l awl finaJlj it was demonstrated that a 
simple two piece mantullj operated valve vvas most dependable This valve 
consisted of a housing which was a liiLe with flanges at both ends The outer 
flange vvas of greatei diameter than the imier and was knurled to facilitate 
operation of the valve The insnle of the housing was threaded and a 
nan owed portion or valve seit was ineoiporated The second pait of the vahe 
mechanism was the valve stem This consisted of a thieaded rod with a 
smooth roniideil inner end and a knurled knob at Us outer end This rod was 
provided with holes which weic so placed that when the valve stem was 
sicurely screwed into the valve linusiiig a waterticht seal vvas produced One 
half turn m a counterclockwise direction discngageil the valve stem from the 
valve sc it and permitted a free flow of fluid through the mechanism The 
hole m the outer end of the vajie stem was threaded to permit stfaebmeiit 


of a di aimge tube (Tig 1 ) * 

Sereral problems were eiiconiifcred m implanting the valve unit In tlie 
first place to prevent rotation of the valve housing during the operation of 
opening and closing the valve projections were made on the hoiusing around 
which the tissue could become firmly attached The second ind most trouble 
some problem was to prevent retraction of the piosthcsis below the skin 
Sweliing of the abdominal wall usualJv occurrwl during the first few post 
operative dnjs after insertion of the valve mechanism nwl it was during this 
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thin i-re^ente.) xmJur) infectinn Omy «sults \\cr«i o\A\ina\ tt).en no 
ptrformca This mns be expUmea In the mpossi1olit> of 
V^epwR a ptoUvUve over tht eiw\ o£ the valve The flmnnis m 

\MuWs removed the rubher protecting lap which evposeu the insule oE the 
valve to oontvimnfltion H wns vmlwwvibic to olevn the vnhe eiKi so that 
when the irneating tube vvas veeured in phee unstenh imteml wss prohablj 
flirted into the bl uhlpr The bhdder remnined Ercc ol miectioii when ire 
qiient Irrigations were <lis(ontirraetl 

Bladder vahev v«erc inserleil into twentv dogs Two of the ammals dicvl 
IS the result of inrsthcsia lour immaN developed perivesical abscesses 
following urethral division and were sacrificed ‘^mall tinnirv fistnlas oc 
curred m tw o inirnals one In side the valve and the sti ond throvvgh the vvovxnd 
In the hrst animal the end of the valve became plugged with mticosa as a 
result of improper insertion into the bladder Blathler ilvamage was estab 
hshevl through a wound fistula In the other annual the fistula was setondarv 
to infection around the valve housing Ovenvhehmni. cystUte with severe 
bladder spasm ocnirrcd in two aniinah and pioved lethal in both inst iiices 
Ten. dogs did well iind have been followed for periods up to three months 
Pirioific urine evainiintmn ysuallj reviabd two to four white blond cells 
per high power field jn the unspim specimens Bctrogradi pytlogrims at three 
months 111 niie ammd outliind a normal Upper urinarv tract Intravenous 
pvclograms m another animal one month after dinsion of the inithn iic« 
wichm normal limits The mimals se<mevl comfortable on a twice tlailr dram 
nge vchcdule and rem lined in kood health through the period of observ itioii 


\utopsr demoPstrited little gross tissue re'etioii to the v ilvp The ab 
•tnnunal wall fitled suwgl' around tb« valve housuiv md adhcttvl fumlv vu live 
rvgion of the projectiom The tract around the nvlou prosthesis was Jinnl 
wifA ^.iisiiniiv mucosa which m most instances continued to thi skin of the 
aAdmuinal will This Immi, vvis contiiiuotts with the bladder mucosa bv both 
gross and microscoiiu cvaminatioii In vnoie areas of the tract the « w as 
thiMicd out vsAili in ('tficpv it was of normai thickness Airound the fistula 
thc'c II rt htth Aiatolo^ic evidcnee of an iiifl imm itorj r* ji-tnin (I ig 1) ^\t 

n«rnpsr press evamirffltMii of (he WaiWcrs exhibited iiiiniiiul tvideimc of 
iiiflinnnation with slight redness of the mucosa an the nu]^ pojwislo 
thcroscopie seetmns taken tbroiiRh the hlulder wall contained evidmee of 
mild stibtnCK'osal edew j an*I congestion Small are is of round cell infiltration 
vierc occ Tvjon ilJv ohsenef/ Tht mucosa remainetl jntaCt throughout the 
bhddir even in anas adiacvnt t« the valw (tu 41 f.ross examination of 
lb< ureters and k/dners r<rca/ed no evidence ot attending infeetinn nor was 
•lilatation of ureters or renif ttoM Jfitrosropic exammatiou of the 

ujiper uruion tract sJjow«I no abnormiditits From the autop''\ findings it 
mav be said that the er. ition nf rt-m jisfu/as hv nuans of nvlon 

tubes vs toBowid t>\ onh mmi nal mction m (he unmn tra<tand (hatsiuh 
prosthesos an well toleratid \n the hhdder nnd hr the abdominal wall 

KeeetxB it hvs hern .fetermmed that Ih. unthri can be ns satjsfaetonJv 
closed bv Jigifwrt as bj ligature and division Thi, dots awav with the 
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S»pl ml* l)H 

'?nuice ot infection which hftd rtsuUetl in the pieatest percentnge of fdilures in 
oiir experiment'! An effective means of keeping the end of the Tahe sterile 
has been developed by using i close fitting finger cot filled with aqueous 
Zephirm 1 1000 to cover it Since these refinements have been introduced 
no instance of sev en bladder infection his been encountered 


SLVIMARV 

1 TJiP need for effective control of nnniij incontinence m children wntli 
mv clomcnmgoocles is discussed 

2 A mctliod is described for the insertion of a njlon prosthesis (which 
includes a valve) into the bladder through the sbdomiinl will cresting a 
nrinarj fistula which can be controlled 

3 Results ot exiiennients on thirtv nine dogs are discussed 

4 Gross and inicioseopic exmiination of the iinnarv tract and the ab 
domiml fistula demonstrate innunnl infismmatoiv naction to the valve 
housing 

5 This method for producing vohmtarj uriinrv control m laboratory 
sninnls has pioved so encouraging that climeni trnl of thii, procedure hss 
been undertaken 
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THE AWTOMV OF tU'E ^ER^ES SV»PPE\ING Till COimOV DUCT 
WD PRO\ni \L DUODl'M/M 

1* FovsTtr MD wd fB\ in\it«ion) Auawoek ai Stow, 31 D, 

Lillun I AlcC'W.^tU vsD TiiEooorE ^ilonL, A B , Pim u>Ei.rHU Pi 

(From thf llarrtsOH Deportmnt of S\ttg%cat BtHareh SchooU of ifC'itc'xe, 
rnit^rtK^ of PeniwjflMiiKj; 

T IIL tletaiUd anatoro\ of the nuionomic ncm*. m the region of the common 
Wc '.Wt. awl Ufowmal duojunim hu> Ittcn tinestigated ior man^ \tars 
In a cHssk monograph puhliblnci in ISM, Swnn* tnlly dtstrih d ami illiiitratcd 
the abdominal distribution of the Xabiis md stinpathelic ncTMs ‘^wWtiuendj , 
his work Ins been confirmed bx unmerous authors** ReMsal of inttrest in 
sanoiis t\pcs of iieric section for duodcml ulc«r and hiharj djshmesia and 
nx (he fafiorators inicstig^tion of Uiesc problems has stmuilatctl workers to 
reassure themsthes of tin anatomic loufsc and relations of the lien os supplimt, 
the stomach diiodenum h'cr bilnr\ tract, and pancreas Thii. paper descnhcs 
the anatom) of the autonomic nerves, supphmg the common hde duct and 
proximil cftiodcniini, poiiifs oh( the iiuportmcc of fhesu sfrticfHfvs m riiufOiSl 
and espenmcntal studies and recommends a more csict nomeiichturc than is 
m oencral use todai 

MiTITlsLS ISO MPTIIOtri 

Dissections were rmd<- ot 13 HcentK sacnbcid dogs» and 20 human cadasets 
ohtaitied both is autops\ and fixid specimens \ itrus nerves were tiaced Irotn 
the neck to their abdominal cndinsrs and ssmpaihctic trunks Ironi the thorax 
to the iclne (Kan,^[ia and likewise further along tlicir abdominal distnlnition 
Z*arlicti/ar attfritmn was (.non (o jll lurvcs <lincted toward (he bdiar) tract 
and proximal duodenum 

Our studuH haic eonfirniid the rciMirts of others There is little difference 
Iw’twccn nnn and (/ip dog m the afKlonuinl distribution of the autonoraie nencs 
and thit difftrcme is a liiiwtif'tnc one for the size and number of ner\e 
trunks 111 mm an. mutli preattr* touscqueiith the findings of both groups 
arc nmlired jointU for simplification (TdiU I and Figs I to 5) 

Ltrr \ w Ls ( iNTij lor rxstric nerxe) 

Imnicdiati-h upon cmer^in^ from IkIow the diapluagm one or more 
brnnehis tU left lagiK nene exund tow ird the right and l)iiig m the 
antciior Imr of thi pis'rohcpilic omentum, reach the porta hepaljs The 
major portion of fhiv fibers usuam (he lars^st ot the branches ahnipth 
turns inferiorh along the common biJt dint within the hcpitoduodcnal liga 
mont and after cniiig off filanentsen rwuu reaches the proximal duodenum 
yie rcmnnultr of the left vh.us fillers those not dinctcd towanl the Jner then 
follow the losMr gasfne etin-»t,ire on its anterior surface and the largest 
bews the principal anterior nine of the lesser eunature of Lafirja* 

•l-S- 'iSl, o' Sufs^or. lan francivo Calif MarrI. 

*i3 
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^ \trrovojfic Mans to Simrr Tkact *^D PROiinuL Diokenlm 


tSMIXED TAIilS FIBERS j 

(1) Constant trunk from lift tagus 
Jireet to porta hfpatis and tlirnop 
to duodenum 

(-) Inconstant trunk from right 
vogus to common duet region 


MIXED VACLS **>t> SYMPATUetIC HBESS 


(1) irom right celiac ganglion, ftlamequ 
from right dorsal chain, greater and 
lesser spianthmes, and botli vagi 

(2) From left celmc ganglion, filaments 
•upplf this ganglion as on right ( 1 ), 
and join right celiac ganglion via ceiiae 

(3) Mixed nerve fibers aceompanjing celiac 
nxi* via hepatic artery 


Branches regularly supplj anterior gastric wall from fundus to pjlorug and 
also anastomose with right xigu fibers but do not pass into duodenum 
Moderate sized fihmcnts are distributed to the nglit celiac ganglion and smaller 
ones to the left Others jom the pcnartenal sjunpathcfic trunks accompanying 
and branching with the celiac axis 


RIGHT TVGtS (rOSiTERlOR OtSTRIC I.ERt^) 

Jlorc often than not (he right sagus none pierces the diaphragm as a 
single trunk It unraediatelj disides mto several equal sized branches One 
branch follows tht lesser curvature of the stomach and is distributed to the 
postenop gustrjc "Ml in the same pattern as the left nerre antenorlj (pnn 
cipal posterior nerve of the lesser eurvalurc) • There are connections or plexuses 
between the right and left nerves at the lesser curvaturu \nother branch from 
the mam trunk, not constantly prevent, pssscs to the right through the 
posterior lajer of the gastrohepatic omentum and supplies the common bile 
duct rigton Tins tnmk becomes nmdendfiaWc m the ncAo plerus around tie 
common duct Two other brsnclies from the right vagus of large caliber occur 
constant]} and rnn one to each side infenorl} and lateralh, to fuse with the 
respective eelne ganglia ^omc fibers sre found along the celiac axis with the 
left nerve 

SYMPATHETIC NERVES 

The sj-mpathctic nerves are svmraetncxllv arranged on the two sides and 
a description of one side onh will be given The dorsil chain and splanelmic 
trunks were followed tram the chest to the Jevd of the ipsiJsleral eebac 
ganglion M here.is tlie dorsal chain usuallv sends a smsll branch to the ganglion 
the greater and lesser splanchnics termiuate iii it the greater merging w ith the 
upper portion and the lesser splanchnic with the lower or aorticorenal division 
of the ganglion. The least splanchnic is distributed to the renal plexus The 
celiac ganglia grosslv similar to enlarged lymph nodes are situated on the 
crura of the diaphragm at the level of the upper part of the first lumbar 
vertebra one to cither side of the midline near the adrenal glands B} means 
of the celiac plexus the ganglia communicate freely across the midlinc 

COMMON PATHWAYS OP VAGUS WD SYMPATHETIC VERVES LEVDING TO THE BILMRY 
TRACT AND PROTIJIAL DLOOEKX.M 

Both celiac ganglia receive a large number of vagus fibers preponderantly 
from the right vagus There are abundant communications between the two 
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Rangln (ccliac plexus) Enier^iiif, from the right celne ganglion are several 
large nerve trunks vvlncli accompam the hepatic irlerj The&e trunks are 
joined bv vagus fibers travclmg with ivenartetial svmpathcties from the celiac 
nrten region and arc directed toward the common bile duct along the hepatic 
arterv As thfv approneh tins stmctYire some filaments branch directlj to the 
duct area and others smstomose to form i plexus ithin the hepatoduodenal 
ligament there are further anastomoses and branching not onlj mth nspect to 
the fibers from the ccliae ganglion but also between these and the “pure ' 
fibers, direct from the left ngus 



In snmrian, Hip -ralonomp supplMiig the hiliair tmet ami 

ptnainial ilnothniim ate aa lolhraa (Tal.le I ami I iin 1 to 5) 

hrai.L', ^ 

t Kfi vnsus to the pom licpatis and an inconstmt one from the 

Zmlrv "" "■» en^lrohepatie 

pinuiUim to the loner portion of the hilnts tract 

Lrp„\’'“"' Ar”’ rtltrs-Tha-c „,ah„ „p 

t part ot tliP aatonomit n.rae M.pph to tliia area The, amc front boU. 
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I-xpoi-imentall\, eleetncnl stimulUion or ablation of upper abilominal 
autonomic ner\cs lia;. often been done to note the effect on lunetion of ab 
dommal \i<:cera ^Manj of those expefinnnts ncre earned out m the apparent 
belief tint a “piiro ’ Mmpathetic nerve gFoup existed, Mhereas both vagus and 
sympathetic nerve elements were present 

Vlthough the nomenclature desenbini, the nerves m the gistrohepatic 
omentvim and hcintoduodenal hgament should indicate their sympathetic and 
para-sympathetie components cirlur authors ind a few modem workers m this 
licld have perpetvntcd terms which iiuplj true anatomic and physiolozic 
entities where none is known definitely to cYist Eximpleg are ‘nerf pincrca 
ticochokdocicn,”* ‘ pastroduodenal nerve,’”* aud ‘nervi choledoclu ct pm 
crcatici ”* Since the majority of nciwcs m the hepatoduodenal ligament are 
compo^d of &\mpathctic. and parasvnipuhclie fibers and since the direct \a^ 
branches anastomose freciv with them, it is impossible to isolate a single nerve 
trunk that could be tailed a pvire ’ nerve with the exception of the two vagus 
branches mentioned previously tor clarification it is recommended that the 
wiiona combined branches to the bdnry tract and proximnl duodenum be 
colled autonomie ntnes ’ or ‘mivcil svmpathetic and vagus nenes ’ 

SUM'tvRV 

1 Di8>cetions of the vagus and sympathetic nerves supplying the bilioTv 
tract and provimal duo<louum have been done m 15 dogs and 20 human cfl 
davers Tht results confirm previous work of others and the following points 
are emphasized 

(a) Viith the esuption of two branches comint, directlv from the vagi, 
the sympathetic and par isvnipathelic uvrvts follow common pathwavs m tbetr 
course to the hilian tract and proximvl duodenum 

(h) There is free anaslomosis iKtvrocn the right and Kft sided nerve 
trunks of both systems 

(c) Interruption of vagus nerve fillers must be done at the diaphragmatic 
level in the ease of tin. sj mpathetics, the splanchmcs celiac ganglia, and 
possibly the dorsal chaiiw must l»c severed or ablated 

I In opvTations for upper abdominal pam e«pecialh biliary dyskinesia 
the inifffcliirnoss of random sietionmg of vagus nerve trunks m the sub 
hepatic arva w dvuionstrated 

3 Operations upon the sv-mpathetic svstem in the upper ahdomtn both 
for cluwcal and exjM'rimintil purposes ar« neeessarih accompanied bv inter 
niption of some vagus fillers and the results should he so interpreted 

4 Keeomaicnd Uion vs madv. to elanfv the comnt nonienelaliiix bv replac 
ing discnptnc temw such as iicrvi ehohdoe)it ct pancrcatici ’ with other 
terms which denote their sv mpathetve and parasv-mpathptic eoniponenls such 
M autonomic nerves or mixed svnipathelic and vagus nerves’ to the 
biliarv tract and proximal duodenoin 


1 ‘=''an J 
2. Nihmio 
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celiac ganglia (the right and left ganglia are joined bj the celiac plexus) and 
reach the common duct regwn along the hepatic artery and %^a the Jiepato 
duodenal ligament Tlie components of this mixture are chieflj filaments from 
the right \igus x\ith a small number of left xagus fibers combined mth hrge 
numbers of sjmpathotie fibers from the dorsal chains and greater and lesser 
splanchnic nmes and filaments direct from both xagi that merge with pen 
aiterial svmpntheties along the celiac axis 


nrscubsiov 


The exact pathwava takin bj xagus fibers after uniting with snnpathetie 
trunks Inse remained an unsohed probltm In man it u assumed that since 
branches from both xagi enter both celiac ganglia the outflow fiom the ganglia 
IS composed of Loth sjmpathetic and parasj mpathetie fibers Bv means of 
degeneration experiments this condition has been found b> Alexander’ to 
exist m the cat Since \agus fibers accompanj the periarternl smpathetius 
of the celiac axis and its branches and also jll the branches leaving the eeliac 
ganglia and cchac plexus it is reidih seen that the mvjontv of the tninU in 
the gistroduodenal subhepxtu region comixts of a mixture of autonomic neivts 
The vagus fibers proeecdmg dircctlv to the Inlisiy tract and duodenum repre 
sent a small propoition of total vvgns fibers 

The chnieal significance of the compleK nene pittern concerns suitical 
operations for uppei abdominal pam, espcciallj bihaij dvskmcsia As m the 
pasti’ surgeonx have continued to i^tion nine tmnlB in the upper abdi'iuru 
m the hope of xelieving shdominal pain* * ” ** These operations have fre 
quentlj been eomhiued vvuh celiac gjngfioncctomj or xvmpathectomj at huher 
levels Since the sv mpatheticj, cairj atierent pain fibers svmpvthcctomj has 
been ciuploved as a method for relief of abdominal pain of hiliarv trwt 
origin’* If the sv inpathcctomv inclndis extirpition of one or both etli^t 
gangln ns reported fn Crimson “ then there is nicessarv interruption of rnnj 
agus tibers This products section of mixed nerves with dual function sntl 
it IS difficult in 3nal>7ing Ihi risiilt to sai whether pun relief was effected ov 
the cutting of sv-mpathetic or psrisvnipathitn. nenes Pigeneration of nerves 
after section in the hcpafodiiwlenal ligament Ms licen icporftd ” ‘?pfaiichiiicee 
tom> and celiac ganglionettomx must lie dont tor eompleti. sj-inpathetic mrve 


interruption 

In operations designed to seition xsarus trunks in the gastroliepitic 
omentum as rccentlj dcsfjabeil bj Jickson* not onij max svmpatlictie fibers 
be cut but onlv a small percentage of the total vagus fibirs would be mehidec! in 
the dcsi,,iuteil arta Tlu theorx that oxcnetive v igal impulses maj cause post 
choleevstectomx- pain an idea onginallv proposed bx Oddi ’« has bien clnnealb 
tested by Crile,” ho obtained relief in two patients bx suhdiaphrasniatie 
xa^otomv The’suecess of this procedme is to Ih- taken as cluneal exiilencc 
oflhe role of the vagus iii producing biliarx tract pain m certain patients It 
also nomts out the neiessifj of performing complete vagofomj at the dn 
phrainatic level rather than random sectioning of vagus branches at lower 
levels 



LULCIb OF V NL\S QUVTLR\AR\ AMINE VND A NEM 
l'\[lDA/OLI\b DERlVATnF ON TIIE ALTONOAIIC 
\i.R\OU$ S\STEM 

r II Lomivo MD,*K S Gri>iV)n MD,J R Ciiittum AB, 
vsD B H Mrtcuj, A B , DLRKiM, N C 
(Iron the Deportrndit of Sargerg ffvle Cntteritig School of ilediane) 

N E’\llROEN ticw Amps actiti„ upon the ^mpatheUc *ind p iras\'mpathetic 
divisions of the 'mtonomit iimous svstem have been investigated durino 
recent vears ‘^nine of tlie<!e drw„s bloch adrcnetgiij nturo effector organ tmns 
mission others e!iolinerr,ic iieuit* effector organ transmission and a fen block 
cholinergic fnnsnnssion oceurntjg in autonoinic ganglia Examples of nevver 
drugs bind ing svnipalhetie nerve transmission at fhe effector organ art Pns 
col ‘I 933 a Bcnzodioxano derivative,* * and Pilietiammc ‘ An ester of acetj 1 
choline, Dibiitolmc * Ins been ii«ed to block cbolmergic pathways The tewa 
cthjlammonuim loii lecordiiig (o \oh<M>n and Moe* prevents transmission of 
impulses tUtoUgU 'vutouomw canglm Litenlutc eoncertung actions of older 
drugs picrotoxin nuotmc curnc atropine ergoio^in vohinibme crgotamine 
tirtnli F ''^1 etc ln\( been descrilvcd m a sop inte report * 

Two new Compounds one i g'ln^Iionic bhxkmg agent ind the other an 
adrcnolvtic orMiiiintJuilvtie diiv hive licen investigated and uo both reported 
in tins pipir iiiniliniics of effect «i>9n functions of the antonoTTijc nervous 
sVbtcm ire prisi iitid tnd diffirencos tonirsstod 

The first of these ntvr coni(K>umIs is 20 dimcthv] dietlivl piperulmtum 
iiromulo f lofcircd to in fhw report ns SC 1950 It was demonstrated tint it 
blocks transmission throujrh aiilonomie jran,.lia m the experimtuinl animal, this 
action bciiu five to seven times is potent as that of tetnctlivlamninnuim chloride 
or Etimon In iinancsfliiti/cd elo^s it rediucd inte!>tinal tone 11111 contractilitv 
and in largv doses (20 to 2> per kilo^rvnv> produced a fiiccid cumre like 
inralvsi> wnh rispinton death' Our previous stinlies* hive m gincnl con 
/irm,d this oliscrvatioii m inimds and indicitcel similar effects m mm 

The second of tlusf dni^s >jN ptolvIN (m' hvdrosvphenv 1) immocflijl) 
iiiiidirolinc livdroihlondo herein iftcr cillesl C 733” has been shovvii bv Aleier 
> 1(1 \onknnn’ lo U a pottnt idrenolvtie igent Eiilikc Priscnl however it 
Ind no choliiuis,ie cffcds such is mvotropie contractile activitv m the espen 
mental animal Thus drug vvis cffcetivc bv tmtU parenteral and orvl admini 
strition III animals 

S. Co ** 0 »n I # grunt In nil gl\rn hj »«. n* e<rcr Lnhorntorl a of o D Sosrle 
Sumn ^ on 1 « grnnt In nil glsraa bj C b' t1 srmncoullcal rrodurts Inc, 
Vi 1 I In pirt a grant fn m tn* \n rican I tin laiirn, f r Hleh ri-«>.l rr»* ure 
I J o' »>>- nir. ting of tl soci I) of t nisrr Hr vursr< ns SanFranrlsco Cotif Slarch 

I « 1 -uhil II , 1 th I,# rrh I'HIon in Surgrn 
ts,Bll riz 1 b> the tTs^arrh lalniralArira of C D arlc inc 
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LFILCTS Ot A NEW QUATERNAK^ A5I1SL AND \ NEW 
nnDA70UNE UERUATUE ON THt Al fONOillC 
ALR\OUS S^STC'I 

E H lovoiso VE.'K S Gkim<«n MP,J K Cnmuij AB, 

\sdB B MrrcALP, \ B, Dubiivsi, N ( 

(Frm Hif DipaTt’”fnt of burffcry, Dule Sfhoot of Jfe^,i.vTieJ 

N UWLHOUS new driiRs 'ictin^ upon the sympathetic and rarasi-mpithetje 
divisions of tlic aiitonomit iicrvoiis «systein iia'c been mycstiSated cluniifs 
recent scars Some of thist drojjs block adrenergic ncuro effector orgiii traris 
lnIS^lon others cholmeirK neuro effector orgm transmission and a block 
ehohn(rt.ic tniismission occurring in autonomic ganglia Examples of newer 
drugs blocking sMiipitlictic none transmission it the effector or{,an are Pws 
Col ‘ E 033 a Benzodios'inc domati'c * * and Pibcmmino * Vn ester of aectvl 
(holme, Pihutoline* Ht* hcin used to block cholinergic iiothwa^s The tetra 
othvlammomiim ion according to Acheson and 1100* prc\ent» transmission ol 
impulses through nutononue gui^lia literature concuruing actions of older 
dru-s picroloxm meotuic curirc 'ilropinc erpOtosm johimbnic ergotamme 
tattnlt 1 fc''5 etc ln\t been d(s,efil>cd m a separate tcywsrt 

Two new compjimd one a giiiRlionic blocking o^njit snd the other tui 
ndrtnoUlic or scnuntliulitic dru. have been mvcstignted and ate both reported 
in this pipir siniilaritus of effvct upon functions of the intonomic neiwous 
wstem ari prc*.onti\l -uni differences contnstc-J 

The fint Ilf tliisc »ew compoimdc is 46 dimcthvl dietlivl piporidmiuro 
hmimdef refcirol to in this report as SC I9o0 It was denumstrated that it 
blocks tnnsmixMOii througli aidonomie ganglia in the (-vperiiiiinfil animal this 
iction being five to sc veil times is i>otciii as that of tctracthjlaminomiim chloride 
or 1 tanion In aniiie'tlicii/pcl dors i| reduced intestinal tone snd contnctilitv 
and m large doses (20 to Z> m*. per kilognm) produced a Hsciid eunre hke 
psrds-sis with respirators dintli 0«r precious studies* have m general eon 
111 nn il this observ stion iii jnim ils #ncl iiujKatod similar c fleets in map 

The* ••ceoiid of these drugs 2(N p tolvl \ (ni' hvdrosj-phcnjl) ammoethel) 
imid|7rtlinc hvdroililonde herein ifler called C 7337, has been shown b} ^felLr 
snd 'ioiUnnii' t<i Is. i {Hitrnt ndreuolvtic agent Unlike Priscol however it 
had no ciioliMcrgie effcits siieh is mvotropic contrutilc aetivitv in the eSpon 
mental auuuil Thte dnig w js efteetivc In Iwth pircntcnl nnd oral ndniini 
strilion in animals 

* C ""c Mc"en'Su^ ** H I a *r«nt I" cl'«n l> Ilw^is-h Ivjbornl rif* ef c D s«j,ie 
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I Tpeiiments undertaken m this laboratoo ^rst eialwated the eSceis of 
SO 19'>0 and of C 7337 upon the cireulatoi^ svsteni and gastrointestinal tra<-t 
of dog and then extended to inelude tnal and testing m man 


actiqv or sc 1950 and c 7337 is thc dog 


ileihod 


Acute Fxpenmtnii~-Dos:s neighing 9 to 16 kilograms ncre aneslheti 2 ed 
using intrasenous cliloralose, 01 Gm per kilognm A tracheal cannula was 
inserted the carotid arteiies isolated and the vagi divided A left lumbar 
sjmp'itiiectomj was performed tmmpcritonealU The right femoral artciv 
was divided and caiuiuHted piosimallj and distallj the left was also divided 
and then ligated provimallj and eannnlated dwtall^ This peniuttcd recording 
of three lilood pressures using a nicrcni> manometer connected to the proximal 
cannula in the right femoral arten to record mean svstemic blood pressure and 
thc two connected to the distil segments for raeasunng hack presiure in the 
femoral arteries Eespiritioiis were mcisured h> a pneumograph connected to 
a recording tambour 

ikfter preparation standard tests of the circulaterj sjstcm were employed 
in each animal Carotid sinus reflexes were cln-ited bj occlusion of both common 
carotid arteries using bulldog clamps applied for one mmnte Peripheral vaga! 
stinuihtion was accomplished for 15 seconds using a tetanising current from a 
Harvard inductouiira set at 7 or 8 cm Central vagal stimulation also cmplojed 
n fetanizing current for I®* seconds but the setting of the inductonum was re 
duced to C nr 7 cm Epinephrine was injected as a 1 10 000 solution through 
a venous cannula Neo'>tigmmc methvisulfite ind pitmtrin were also given 


mtravenoush 

These tests wcie each cmplojed ]>efore ttsc of one or the other of the two new 
dings SC 1350 w is injected intrivenoiislj m doics of 05 to 20 nip per kilo 
gnm or C 7337 in doses of 002 to 5 0 m^ per kilogram The new drug em 
ploved for tlic acute experiment was administered several times to the same 
animal often usin^ larger amounts (limng suhscfiuent injections Tests were 
perfouned before and ifter the initial injection of the new drug and following 
each subsequent injection 

Experiments Eviplniftno Increased Intracruntal Ptessure —Dogs were anes 
thetized using eliloralose 0 1 Cm pei kilogram a tnchei cannula was inserted 


blood pressure was recorded from a femoral irterv and respirations were re 
corded The two cervical vasnis tranks were divided A small area o£ the 
p,r,et 'anea?peml 

ttnear manometer 


and 1 


tps were re 


peated at intervals during 


and respiration Fither c 


this observation penod a ^ 

pressure and block of the carotid sinus reflex occurred Pressure within the 
sl-ull was then increased bj forcing saline solution through the trocar in the 
skull Intracranial pressure was eonsfanth kept above mean svsfolic blood 
pressure until death occurred 
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ExvmynenU xn Vnaneslhettud Tratned Dog.-^ach ne« dvnff ^^as gnen 
to trained unanoi,theti 2 e(l dogs Blood pressures sscrc obtained before nnd at 
internals during several hours followins injection of the drug Tulse rates 
u en, also counted Each drug was tested using normal dogs and also using uogs 
made li> pert ensue three montlis to one jear prcviouslj bj bilateral etcision 
of the carotid sinuses, division of ont, vagus trunk in the neck, and division o 
the depressor fibers of the other vagus trunk 

lacli new drug was also given to trained, normal, iinanestheti/ed animals 
after fasting 12 liours A stomach tube was passed ten minutes after injection 
of drug and through it 30 Gin of barium sulfite in 100 c c aiiueous suspension 
were administered The tube was withdrawn ami the gastrointestinal tract 
immediatelj observed fluoroscopuallj Gastric actuitv was noted nnd the in 
terval between administration of barium and initial cmpljing into the. dnodenum 
was aecuratelj timed Itocntgenograms were obtained nnd 1 hour after ad 
ministration of hanum and subscquentl) at hourlj mlcivals until 6 houis had 
elapsed 

Control Obaenations 


Acufo Jipeninenls— Changes of blood pressure pulse rate, respirations 
nnd back pressure lu the diiidcd femoral arierv of a normallj innervated and 
a sjmpatiiectomizcd hind limh occurrmt, with occlusion of both carotid arteries, 
central or peripheral stimulation of one vagus, and injection of epinephrine, 
noosti„inine or pUuitrm arc eomnioidj known and details of several complete 
control experiments will he omitted Rather results of the individual tests bo 
fore adnumstratioti of the new dnu in oath acute expoiimcnt will be referred 
later as effects of the drug art piesentod 

I ipenments Ainp?oi/inj 7 /werensed Jntratraayal Pressure — Incnased intra 
cranial pressure in normal dogs produced elevations of sjstemic blood pressure 
consistently over 200 mm Ilg and oecasionallj approaching 300 mm Ht, 
Graded hemorrhage or hist'iininc infusion sufficient to reduce blood pressure 
below 80 mm Ilg for ^ . to 1 hour vanablj nduced but did not prevent rise of 
svsienne blood pressure with increaM.d intracr mial pressure 

Lxpcnrncnts in Umncsthett rd Trained Vogi — Blood pressuics and pulse 
rates of normal or neurogenic hvperteiisivt do,»s taken at hourlv intervals flue 
luated moekratelj Spontaneous marked reduction of blood pressure was not 
olificrv ed 

I luoroseopic cvaiuiiiatiotisand sniiseqthnt ioenlgp»o„rsms m eleven animals 
reveihd that iinrmallj or without drugs, gastric peristalsis was active Fmptv 
ing of barium into the duodenum began in from les.s than 1 minute to shghtlv 
lcs.s than 8 minutes Average time of initial enjptving was 4 1 minutes Time 
rtquiml for cmptMiig of harmm from the stonn'h varied mirkedlj in fl few 
animals, but in most animals croptvint, times were similar Vverage amount of 
emptving at hour was 30 i*cr cent nt 1 hour 4G per cent nnd at two hours 
^ per cent Gastric cmptving was complete nt 3 hours in eight of ten dogs 
Of 9 dogs m which ob'crvnlions could Ihs made with aecuricj, the first of the 
barium had traveled through the ileum ami rejKlied the colon at 2 hours in 
three dogs and at 3 hours m siv dogs 
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Lxperjmeiits uadertiken m this iaiwraforj first evaluated the effects of 
SC 1950 and of C 7337 upon the circnl itory aj stem and gastromtcstmal tract 
of dog and then extended to include tnal and testing in man 

ACTION OF sc 1950 VND c 7337 in the doq 
1/etAod 

^Icwfe Expenmenlt — Dogs wtighinj, 9 to 16 kilograms viere anesthetized 
using intravenous clilorilose, 01 Gtn per kili^ram A tracheal cannula was 
inserted the carotid arteries isolated, and the vigi divided A left lumbar 
svmpathectomv was performed transpentoneallv The right femoral arten 
ms divided and canmilated proximallj and distallv, the left was also divided 
and then ligated pioximalh and eannulated distallv This pemittcd recordin' 
of three hlood pressures using a nitmirv nniiometer connected to the proximal 
cannuh in the right femoral arlerj to i«ord mean systemic htood pressure and 
the two connected to llie distil segmenfs for measuring back pressure in the 
fcmonl arteries. Kcspirations were measured bv a pneumor.rapli connected to 
a recording tsmhour 

After preparation standard tests of the iirculaton sjstem were emplojed 
111 each anitnul Carotid smus reflexes weie elicited bv ocUusion of both common 
carotid arteries using bulldog clamps applied for one minute Peripheral vagal 
stimulstion was accomphshevl for 15 seconds using a tetanizing current from s 
11111 ird iiidiictonum set at 7 or 8 cm Central vagal stimuhtion also cmploved 
a tetanizing rumnt for 15 seconds but the setting of the jnductorjum m re 
dnecil to C or 7 cm Ppmephnne vvi* injected is a 1 10,000 solution throUsh 
a venous cannula Neostigmine inetli) Uulfatc md pituitrin were also pxni 
inltavctiovisl^ 

Those tests were oich cmploved liefoix us*, of one oi the other of the two new 
drugs SC 19)0 W1S injected intravenonslj m doscs of 05 to 20 mg per kilo 
„rdtn 01 C 7337 in doses of 002 to 50 mg per Kilogram The new drug em 
ploved for the aiutt cxpeiiment was idmuiufered sevenl times to the sam« 
iiiimil ottin using larger amounts duiing subscejuent injections Tests were 
performed tiefoie and after the initial injection of th* new drug ind following 
each subsequent injection 

ETpertments Ltnploytnei Ini reated Inlncramal I lesutre — Dogs were anos 
thetized using cliloralost 01 Cm pei Kilogrim a trachea cannula was inserted 
blood prcssuie w is reconled from a lemaral trlert ami respintioBS neic re 
corded The two cervical vagus trunks were divided A small irea of the 
pirietal bone was expost d through a small incision Through this bone i special 
tiocar was ini-erted and connecled b> rubber tubing v\ith i mticur^ minomeler 
ind 1 pressure bnttk filled with silme solution Cirofid sinus reflexes were te 
pelted It intorvils dining to 1 hour of continuous loeortlm^ of blood piessure 
ind respiration FUher ot the test drugs emploved was ^.iven earl' dimns, 
tills observation period and repeated if necevsirv until leduction of blood 
pressure ind block of the carotid sinus reflex occurred Pressure within the 
skull w IS then inereisid b/ forcing saline solution through the trocar in the 
skull Intncraniil prtssurc w is constdntlj kept above mean svstolic blood 
pressure until death occurred 
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S \EWQUATtBN 


Eipertmcnfi m Trainctl IJofjs— Eich new drug was given 

to tnined unanesthetized dogs Blood pressnrci 'vere obtained before and at 
lnter^als during «e\eral hours following injection of the drug rnlu xa ta 
were also counted Each drug was tested osmg normal dogs and also using dogs 
made hj-pertensne three months to one vear prenoush b\ bilateral excision 
of the carotid smuves, dmaion of one aagus Itunk in the nech, and diMsion of 
the depressor fibers of the other lagus trunk 

hach new drug was also gum to trained, normal unancsthetized animals 
after fasting 12 hours A stomach lube was passed ten minutes after injection 
of drug and through it 30 Gra of barium sulfate in lOO c c aqueous suspension 
were admiiiistpred The tube was withdrawn and the gastrointestinal tract 
immediatelj ohscried fluoroseopieallT Gastnc acti'iti was noted and the in 
tcnal between adnnnistration of barium and initial emptiing into the duodenum 
was occUratcl' timed Roenteenogtams were obtained t . and 1 hour after ad 
mmibtration of banum and subsequent!! at hourh intcrials until 6 hours bad 
clapsid 

Contro! Obsertafions 

Icute r/pen)»«ji/i —Changes of btoo<l pressure puKc rate, respirations 
and back pressure m the (lmd«d lemonl arlcri of i iiormalh innenalcd and 
6. simpothcctomued limd limb occurring with otchision of both carotid arteries 
leutrul or peripheral stimuhtion of one vagus and injection of epinephrine, 
neostigmine or pituurin arc eonimonl> knowai and details of several complete 
control espinmcnts will be omitted Rather results of the mdindual tests be 
fore administration of the new drug in each ocufc experiment will be referred 
htcr as cfTects of the drug arc prescoteil 

Lxpenmenis Employing inertastd Intracranial Pressure — Increased mtrs 
cranial pressure in normal do^s produced clc\*i\ionj> of sjstemie blood pressure 
consistent!! over 200 mm Ifg and occu,ional!j approaching 300 mm Ilg 
Graded hemorrhage or hiMominc infusion suSBcicnt to reduce blood pressure 
f>eIow mm ITg for to 1 hour lanabK reduced but did not prevent rise of 
sistcmic blood pressun. witli incrcn^d intni.ruiual pressure 

/xpfrunenis in rnanfsfhrJufd Tmincd Dogs — Blood pressures and pulse 
rates of nonml or neiiroginic hipcrtensnc do^s taken nt hourh mtenals flue 
tnafed ino<It.ratol\ Spontancons marked reduction of blood pressure was not 
obsen od 

f luoro'-copic examinations and subsequent nnntgrnograms m eleien animals 
texcakd that wotiwall) or without ilrugs gastric peristalsis was active Fmptj 
ing of barium into the duCKfenum l>cpan m from less than 1 minute to slightli 
less than % miniitis Arerage time of initial cmptung was 4 1 minutes Time 
required for emplnng of iianum from the stomach varied roarkedh m a few 
animals, hut in most animals cmptjing tunes were similar Average amount of 
emptving at hour was 30 per cent at 1 hour 46 per tent and at two hours 
S4 per cent Gastric tmptiiiiff was iMopIetc nt 3 hours m eight of ten dogs 
Of 6 dogs in which observations could be made with accuraev, the first of the 
banum bad traulcil through the ileum and reached the colon at 2 hour? in 
three dogs and at 3 hours m six dogs 
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Obsciiattons 1 mploying SC 1950 

Fipemuents — Aciiti, pxpcnnimts hijJj SC 2950 iiere carried out in 
seven dogs Using twent\ three injections of the drug Initial mean sistohe 
blood pressure of the anesthetized prepared aminiN \aried from 60 to 120 mm 
Ilg With three cvceptions SC 2950 in dose rangt-s of 0 05 to 20 rag per kilo 
gram consistently lowered blood pressure W itli doses of 0 05 to 1 0 mg per 
kilogram, reduction of pressure t\as raoderafe lasting onlj 2 to 5 minutes As 
dose increased, the depression of blood pressure became more pronounced and 
duration of depression lengthened Doses of 5 to 20 mo per kiiognm reduced 
blood pressure to one half or one third the leiel liefore injection and depression 
persisted 25 to 50 minutes Small doses did not aftcct heart rate but 5 to 20 
mg per kilogram produced eardiae stoning from an average rate of 259 per 
minute to an nverope of 93 per minute This bradjeardm persisted as long as 
did depression of blood pressure 

Doses of 0 02 to 10 mg pir kilo{,rsni SC J9..>0 in three animals did not 
prevent vascular reflexes In four animats rieeiving 5 to 20 rag per kilogram 
SO 2950 per injection, the rise of blood piessurc nonnalh occurring in response 
to occlusion of tho carotid arteries vva.s uniformlv prevented m each of ten test 
penods The rise of blood pressure occurring with faradic stimulation of the 
proximal divided vagus was preventc<l in three dogs and iodiici.d m the fourth 
Tall of blood pressure and cardiac stowin^ normiHj oeeunmg with faradic 
stimulation of the distal divided vagus were blocked with one single exception 
following 5 to 20 mg per hlogram of SC 2950 In this exeeplion blood pressure 
and pulse rate were rcduecvl bj penphcnl vagal stimulation after 5 mg per 
kilogram hut after an addiiioml 10 mg per kilogram vvert, not affected 

Blood pressure measured hj (antmhe m the distal ends of tht. dmdeJ 
femoral arteries rejiresentmg back pressure oi, indirecth peripheral re 
sistancc, was lower in the sjrapithcctomized cxtremitj and responded slowlj or 
passive!} in this limb during reflexes lietorc the drug Following SC 19 j 0 pe 
nphcral or back pressure m the normal extrcmitv decreased to equal that m the 
sympafhectonuzed limb, and rrsponsis to eanliovasciilar refloses were equally 
slow and passive 

Epinephrine two to four gamma per kilo,«nini injectid intravenouslj 
normall} produced blood pressure increases ranging from 50 to DC mni Hg 
following which blood prcssnrc returned to pit mji.ction levels in two minutes 
or less After administration of 5 to 10 mg per kilogram of SC 1950 the re 
sponsc to epinephrine was enhanced piossuies nsing 4C to IGS mm Ilg a re 
sponse two to four times as great as that before SC 19j0 The duration of the 
pressor response was increased to 3 5 to 7 minutes The initial decixasc of back 
pressure usually occurring in the nonnal leg following epinephrine was pre 
vented by SC 19^0 the response then being similar to that in the sympathcctom 

ized extremity , , , , , 

In four instances 0 5 to 1 0 mg neostigmine moth' Isulfato w as administered 
intravenouslv following SC 1950 in each case pressure rose to levels near those 
before SC 1950 and vascular reflexes agam beeaaie active 
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sc 1950 5 nij per kilogram was itoimstend intraTenotislj tose^eIldoss 
under ether anebthesia undergoing nnjor ^l>(lommal surger' in the course of 
anotlicr research problem Immediate ccssatioD of respirations oecurred m each 
of these animals Three died of respiratore failure m spite of attempts at re 
suscitation Four recoiered after artificial respiration gnen for 3 to 5 minutes 
Experiments Eviploifing Increased /nfrflcraniaf Pressure — Dose» of SC 
1950 sarjing from 5 to 15 mg per kilogram mtraicnoush were sufficient to 
prcNcnt rise of blood pressure with carotid smus reflexes and reduce blood 
pressure but did not pre\cnt marked increase of ststcmic blood pressure in 
response to increased intracraniil pressure in three dogs It reduced this re 
spouse partialh in a fourth do„ given 15 m„ per kilogram intraicuousb 
creases of blood pressure during increase of intricranial pressure after &C 19a0 
i\cre respcctiveh o8 to 21b 100 to 2S0 54 to 204 and 40 to 9b 

Expenments m Vnantstheti ed Trained Dogs — Do'-es of 2 to 15 mg per 
kilogram of SC 1950 gneii noimal unanesthetued docs produced pressor re 
spotiscs in eleven of tneUe annuals average blood pressure before drug being 
12G mm Hg and afterward 147 mm Hg One dog had an immediate depressor 
response pressure falluig from 126 mm Ilg to 104 mni Ilg and two otlicrs 
had on immediate nst of blood pressure followed bi a f ill to lei els below normal 
Pulse rates increased from an average of fcb per minute to on average of 142 per 
minute In elcicn tests on ncurwgtiiic hvpvitcnsuc do^s there was a consistent 
lowering of blood pressure and slowing of pulse Doses of 2 to 10 mg per kilo 
©ram SC lOoO lowered pressures from an averast of 223 mm Ilg to an average 
of 127 nun Ilg with this reduction persisting 30 to 230 minutes Pulse rates 
before tlio drug averaged IbO afterward 114 

Effect of sC 19 j 0 on the gastrointestinal tracts of eleven normal trained 
do^a was studied Doses of 0 4 to 1 0 mg per kilogram winch arc arbitranlv 
considered small caused rapid initial emptMiig tins usuallv occurring m one or 
two minutes bimilarh rate of emptving was increased as compared with 
normal dogs the stomach having passed CO to '0 per cent of banum into the 
small intestine at i. hour in four of the five dogs and 90 to 100 per cent of 
barium within 1 or 2 hours Barium rvaihed the colon in two or three hours 
Larger dosrs o to 10 mg per kilogram conversely effected marked dclav of 
gastric cmptvmg and of small intestine transit time Initial cmptMog time 
avcngid 29 minutes The stomach had passed no barium in five dogs and onlv 
20 per cent m tin, sixth at ' _ hour and r«iuitvd 3 to 6 hours to pass SO per cent 
or more Barium reached the colon onlv after 3 to C hours, transit time in the 
ileum bein^ rapid as the drug effect wore off and gastric emptving occurred 


Olscnattoas fmpfoying C <337 

lc«/f I xpenmnls — \catc expenmeots with C 7337 were earned out on 
four dags usm^ thirtv injections of drug Inrtnl mean svstolie blood pressure 
of tlu anoNtlutizid prvparvd animals ranged from 110 to US nini Ilg Intra 
venou* injeetwu of 0 02 to j mg ptt Vatngniw eonsistentlj provlueed deenaso 
of sv-stiniic bliXHl pns.,ure Duration of dcptvssion and di^ree of depression 
seemed direvtU proportional to omouni of \\tq^ injevtcd W iih 0 02 to 0 05 m™ 
per kilogram pressure was lowered slighth to 75 to 90 per cent of”thc level be 
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loro injcitioii, and rauttled to pte injection loieK after 5 to 6 mmntes ttitli 
d<!sa <7/ Q-i mg- pel- Ai/ogram or more, pressure fell to lei? than one half 
the i.re injection level and rtm-nned depressed for ns long as tivo 1 01 is Pol 
wing repeated injections in two dogs an initial slight rne of pressure (not over 
10 infn Hg) preceded its depression, I'isttiig 2 to 3 minutes in each instance 
Pii/st rate was increased bj C 7337 in all dose ranges from an a' wage of 171 
before drug to an average of 204 after first injection 

Carotid smus refie-ves were active before drug in all dogs Injection of 002 
mg per fcifogram reduced the prcsvjr response to bilateral carotid occlusion 
and dospg of 005 to 5 per Jidogram cither prevented thi& risC of pre-'stirc 
compjoleli or roarkedlj reduced the rise Do^cs of 02 mg per hilcignm or 
more reduced or prevented the pressor response normally occurring with faradic 
stinudafion of the proKimal end of the divided vagus in each thirteen tests Ihe 
fall of blood pressure md slowing of cardiac rate normally occurring in rtstionse 
to peripheral vagal stimulation was not affected bj C 7337 in seventeen evperi 
ments 


The pressures measured m the dretal ends of the divided femoral artencs 
were mluced bj C 7137, and after the drug prrsstire in the nomtal leg ap 
pK3ximateI> etiualcd that in the sympathcctomitod leg and responded more 
passivelj to vascular refloves than before drug, thus resembling the svnipa 
thcetomued extremity 

following dobcs a!> small as 002 mg per hilo,,Mm C 7337, the pressor re 
sponae to intravenous epiocpbntie 3 to 4 gamma per kilogram was markcdlv 
reduced following re-peatod injections of C 7337 or after injection o! large 
doses there Uas a depressor response to injection of epinephrine This tffert 
was consistent iii all evperimenls A tvpieal rccorehng of an acute experiment 
illustrating adrenalin blockade is p»esented in Pig 1 

Two animals were {jiven 10 m,, neosti<,miiie metlijlaulUre following LIS'iT 
There was no ii»« of pressure or other noted effect In three cases surgical jn 
tiutnn, 20 units intrwenoiislj, tmsed a ri<c of pressure with p-irtiol rtutiva 
tion of vascular reflexes 

£‘zpcnnicn<s iTwip/tiyOij/ /ticreased Mnicni/nal I’rcstnre — ^Doses of 0 7337 
vavMtvg trerv 2 to li ing kilogram were suRicicnt to prevent nsc of blond 
pressure with bildfcral i.3iotid occlusion and to redtici, sjstemic blood pressure 
They were also suflit-ient to dicrcise or prevent completeU increase of svstcmic 
Uood ptes-vure during merooscd mtnvrannl pressure m five dot,s A sixth dog 
tested after lectHmg onb 3 mg jier Jalv^am bad 0 normal uicreast of blool 
pressuic with th« test pri^sure risin„ from 102 to 200 inm llg 1 n-ssurcs m 
the other five dogs thang^d danUg tius test from 36 to 16S 58 to os, mid 74 
to lOO in three death otcurnng m the icmainuig two with prompt decrease of 
blood piessurc without prelnnmarj use 

A comparison of the iffvctsof SO MoO and C 7337 on the an^stintutd dog 


IS seen m Tabled 

Ka:nenmen{^ ffruincsMcfi ed 1 rained Voss^C 7337 was mlmmisfered 
ornlh intrasonouslj and mtTamWatlv to normal dogs in seventeen exper. 
mealVand to dog» with ncorogcnie hypertension in twentj nine txpenmenu, 
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Dosages used wore from 05 to 20 rag per kilogram p^^tntcrall^, and 20 and 
5 0 mg per kilogram orallj Of seTentecn tests iR normofensive dogs receiving 
C 7337, thirteen had i reduction of pressurt from an avenge of 126 mm Hg to 
an average of 101 mm Ilg Duration of depressor action in these dogs averaged 
45 minutes after intravenous injection, 130 minutes following oral administra 
tion and 165 luiiiutes when given intramuscularh Twentj sis of twentv nine 
tests m neurogenic hj-pertcnsive dogs showed reduction of pressure from an 
average of 199 mm Ilg before drug to an average lowest pressure of 111 mm 
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Table I A Comparison op Eppects op *5C 14j0 and C 7337 in Poos Westhetizcd 
ntm Chloraiose 


BOTH ORLCl 

Lower blood prtssure 
Block ciTOtil <mns reflexes 
Block reflexes to central TOgal 
slimnlxtioD 

Vake refl^ le pon ea of bxck 
ptes ore in normal extremity 


extrttnjtj 

so 19a0 

Blocks reflcxia to stimulation of je 
npieraJ ragns 
Slows pulse 

\eceiituatea action of epinqihnne 
Is rever cd b\ neo tigtnine 
Docs not prevent Iivpprten mn occurring 
with increased intncrnmal pre sore 


E»ch dog received onlj one drug adminwlered lotrarcnoujlr 


vmpxthectonured 

c 733( 

Does not bloik reflexes to stimulation of 
peripheral vagus 
Produces tachycardia 
Blocks pressor effect of epinephrine 
Is not affcited by neostigmine 
In large do es prevents liTjertension 
with inerenspd intracranial pre ure 


Hg aftenvard Average duration of the period of depression of pressure was 
67 minutes following intravenous administration 348 follovniig oral administra 
tion and 173 minutes following intnmnscular injection Pulse rates were in 
creased in eltten of the tliirteen tests in normal tlo^s with reduction of pressure 
and in eiahteeii ot the tvrvntv six tests in hypertensive dogs having reduction 
of pressure after C 7337 

Effect of C 7337 on the gislromtesliml tracts of 'iix normal trained dogs 
was studied using 1 5 mg pi.r kilogi im intravenously Initial emptying of the 
stotnaeK oecurred in from 3 to 5 nunutes m four, ^nd was appnrenth dchjed 
m two being 12 md 19 minutes i\Jl barium had passed from the stomach of 
one dog at 1 hour “Uid of another n 2 hours Completion of emptvuig of the 
stomach of the other lour dogs oetnrred in 3 to 6 hours as in the control snunals 
fn all six the first haiium reached the colon m 2 to 3 hours m dogs without 
medication 

EFfECr or ’V 2950 and c 7337 ov aian 

Sixty patients were given doses of SC 1950 varying from 05 to 20 ni^ 
per kilogram partnftralfv flifliout jJJ effect*? OralDdminisfrilioii to six pdlienU 
of 2 to 15 mg per Kilogram (100 to 900 mg total do'e) of SO 1950 produced only 
slight or inconsistent effects Fortv one patients were given C 7337 mtrave 
iiciuslv and an additional thirtv si-e patients received it oralh Of these thiity 
ri tcived icpeatcd oral doNi-s even 2 3 or usually every 4 hours diirin, trcitmint 
fienods varying troin 3 to 2 d4vs to 4 months Diise ringes nsit>„ C 7337 liavc 
been 0 5 to 2 0 mg per Kilogram mtravenouslv or oralh since the drug has been 
as effect \e oiaHv as puienteralh I,itlier vlrug was effective within a fiw run 
iites of intravenous injection Subjective svmptoms tollowing administiation 
were stmilsr ~ of warmth with some red 

dening ot the occasionallv dtsenbed 

Following inti.. marked inerease of 

heart rate was noted which often annoved the patient M ithin a few minutes 
of injection of SC 1950 dilatation of pujuls, Ioes of aetommodation and drymess 
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o! Ae mucous mcm^Jranes occtimd Thtsc effect*, did not crcuc foWoumg C 
73'i7 Either drug occasiOnalK caused ptosis o£ c'tlid.. and engorgement ol 
(onjunctiTi^ M^scis C 7337 i ws«l nasal congestion resemWmg tUdt oc 
cumng after bilateral upper tboracm armpitheotonij These fhanges. persisted 
for 30 to 60 minutes after inlraNenous injection ot either drag Intramusc-ular 
injection produced effects uithm 20 to 30 minutes nhich persisted 2 or 3 lionrs 
Onl administration ot C 7317 prwlneed snbjeclue changes in 30 to 40 nuuutcs 
Thick persisted for 2 or 3 hours After repeated onl doses simptoms became 
Ic-s noticeable and less objcetianiVile AJrainlNsc" ^ed Wood cell counts md 
difftrentnl nhite blood cell counts nirc performed on most p ilients tested and 
all treated stseral sserks or more No significant abtiormalities '\crc noted 

Effects Ipon the CarJioiascular fiysteni 
SC JS50— With the exception of one patient ubo had slight pressor rc 
ipouscs vritU repented doses of St 1930 lovrennc of blood pressure -was con 
sistenth pro(luei.d b\ 0 5 to 15 mg per kilogram The loncnng of blood 
pTcisurc readings obtnini-d uitb the pntuni supine "as more marked in hsTier 
ten v\c patients than in normounsnen aseiage reduction being from 3D0/130 
to 114 fcO in the former and from I2i/T7 to 9V'62 in the litter Mixtmttm fall 
Occurred uitlun 2 minutes of mtrixenous injiction Pnisure then gradiialh 
tOM to teach its former levels in 10 to 120 minutes Purotiop of the slcptc^siotv 
varied nccordm? to the dose of thv drug and also from patient to patient, but 
usviaU^ vt, pftsixlcd about hour Reduction of blood pressure vritU standing 
\i Qfl more pronounced and persiste«l lor > . hour or lon^rcr after ntum of supmr 
pressures to control levels Cardiac rate was not matkedU affected but most 
puicius hod a slight tacKvcardui during the b'potensire effect of the drug 
I'rvssor responses. nomiiUj oecumng with immcision of hind m ice water 
fur 60 seconds were tested before and after SC 1950 in fourteen patienUa In 
eufi u ppcs-vir response v is ohtviiud liefoto the drug Mtcr 1 0 to 1 » mg ptr 
kilugram this pressor response to ic* water was prevented or reiersod m dcicri 
cases nduced in two and ntnnmed active in one A pressor response was alsi. 
obtained in cadi of sixteen patients before SC 19 lO vnth prolonged breath hold 
ing in CTpimfion This response was pccvcutcd or reversed m twclvv patients 
re< Cl; ;ng 1 0 (o I 5 mg per kilogram SC 19o0 and reduced m the other four 
Sit piijcnts ixceivcd Op to 10 ms of neostigmine nethvlsulfate intra 
vtnonsl; during the livpotui ivc effect of SO 1950 Chiiiges of blood pressure 
and pulse rite and bloik of pnssor resj«nv<, to ice water and brevth holding 
esistjn^ after (ht *.0 I9i0 ilso porsisted after the iieostisminc nicthvisulfatc 
Time of rohirn lo normal afar Jmth drug> did not seem to differ from the es 
I'Cited time of nturn after SC 1970 alone 

Tempi ritiiro gradients of lower oxtiriuiti/w exposed a constant K>oni 
lenipcmturc of 2>° C were mcasurtd using n Cambridge fhcrmoeoiipJe Nor 
mativ tempi rntiiris of tin toes were several de„rr<s lower than thrNo of the um 
hihetis This gradient wascomplelch alM>li«hcd toes warming to iqual tempera 
lure at the uralibeus, m mot of tweht patients rtccning SC 1950 1 0 to 20 
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mg per kilogriin intras enough Two of the tweU t patients liad marked arteno 
sclerotic occlusive -vascular disease, m one there was no change of gradient 
and in the other the grachent was reduced TJie renianung patient had a total 
dose of onlj 66 nig SC ig'iO and had no change of gradient 

C 755r— Twelve hj-pertcnsive patients received 1 0 to 1 5 ipg per kilogram 
of C 7337 intravenousli Average hloo«l prtssure mth patients supine before 
C 7337 was 188/166 Afterward pressure was reduced in all twelve pntienis 
Average lowest pressure foUowing drug was liS/£)9 .in additional patient 
had persistent hvperteusion following bilateral total thoracic and paitnl lumbar 
s\ mpatheotomv splanehniceetonij, and celiac gaiiglionectomy and had no re 
duction of pressure with C 7337 I leven nomiofensne patients were given 1 0 
to 1 ^ mg per kilogram of C 7337 intravenously Eight had a fall of pressure 
from an average of 123/79 |o 97/52 Blood pressure was not reduced in the 
remaining three Effect on poise rate wns consislent, all patients having a 
more ripid rate after the drug Average poise rates of hypertensive and 
normal patients before the drug were, respectively 78 and 81 and afterwird 
were 212 and 229 IVitlj standing Wood pressure decreased m all patients and 
there wav ft fuithcr imrvosv, ot eaiUnc rite 

Pres or responses occvirnn** with imnienion of one hand in n.e water were 
tested before and after C 7337 in 11 patients, lu 13 of whom pressor responses 
were obt lined before drug Following C 733? this rtspon.se was prevented or 
markcdlv reduced m five psticnts wss somewhat diminished m two and oc 
curred 18 before the drag m seven A pressor response with prolonged breath 
holding wav obtained in eight of fourteen patients before drag Following 0 
7337 in these eight patients the pressor lesponse was prevented in one decreased 
in two and occurred as before the drug m five 

Skin temperature gradients were measured in twenty seven patients The 
normal gradient of the esposed lower cstremiues was completely abolished in 
cigliteen of the tvveiitv seven patients, toe temperature equaling temperature at 
the umbilicus and markedly reduced in two others The hloik of tempcratuie 
gradient produced lasted fioin 1 to 3 hgui-s Among the icmaining seven Pa 
tients one with sivere Buerger s (li ease ni the left leg had a block of gi idieut 
m the right leg but no changi. in the left Five with advanced arteriosclerotic 
occlusive disease and one with severe Bavuaud s disease had no warming of 
extremities or los^, of gndant Two of the arteiiosclerotic patients with no 
change of gradient following ( 7317 hid lumbar svmpathectomies performed 
later and m neither vvas skin lempeiatiire gradient unproved postopentivelv 
Since manv of the patient" tested with C 7337 had some form of v istiilar 
disease electrocardiograms wcie obtained in each befort, administration of 
dru« C 7337 was not given to patients with a history sUoSeslivc of anginal 
type paui or wath significant abnormalities, m their eleetroeardm^r ims \eier 
theless, three patients reeeivmg 10 12 and 1 5 rog per kilogram respectively 
intravenouslv and having reduction of blood pressure experienced subnernaf 
nin lastin'' 2 to 3 minutes This pftm was relieved hv nasal oxvgen 5ub 
sequent electrocardiograms a few days later revealed no abnormalities 
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h^ectt Lpon the GastromtcsUnal Tract 
SC 1550— GdstronJCtnc and mtobation balloon studies of tlie snull mtts 
line were rerformed in 20 jntienls Thi«. hmulred cubic ceiitimeler balloons 
wert used in the {^astrometric studies of the fasting stomaeli Thej were 
placed in the fundus and imd stomach under fluoroscopic piiidnnce and con 
nected to a recording bromofonii minometer Tweiit' cubti cenfimttei bal 
loons one on a 'Miller Abbot tulic or 4 eight inches apart on a four lumen tube 
(Chapman, Stanbiiiy and Jonis*‘), were employed to determine effects upon 
the mofilitj- of the small intestine 

Administration of 10 to 15 mg i*cr kilogram of SC 1050 mtraaenoush 
consistentlj caused decrease of resting intraluroenal pressure or tone ’ and 
of forceful fluctuations of pnssure of peristalsis in both tbo stomach and 
small intestine Gastric tone began using 25 to 40 minutes following SC 1950 
and after CO to 80 minutes was often slulitb greater than before the drug 
(Fig 2) Peristaltic actmt\ ceased m the stomach for 30 miTmtes or more an 
al! cases, an aacrago of 58 minutes elapsing Iicforc return of contraction wases 
In the small intestine decrease of tone and absence of contraction waves per 
sistcd somewhat longer than in the stomach In the small intestine normal 
contractions appeared within a ftw minutes of resumption of activity but gas 
trie contractions were reduced for 30 minutes or more after tbeir return 


EFFeCT OF SCI950 ON GASTRIC MOTILITY 
eoltoons Inf toted to SOOcc 


SC 1950 

2 IOMo./Kgi* 

^ 

1 1 


4 ■— 1 

. Balloon tension 



Bose line introgostnc pressure 

1 


Respirofion : 


} 

Viine Minutes 

1 

"joJn'in" 

oUer 

SCI9S0 

GOmia 

Offer 

SC1950 


Intraienous admuiisti-aliou of neostigmine 0 5 mg caused a return of 
t,astnc peristaKw m cacli of two pitients tested following '=:c 19 j 0 and mtra 
muscular administration of 05 rog eius«l return of eoiitractions of the stomach 
or rcscr.al of the gastru cfTcfts of St lliQ in otic of two patient^ I rccholme 
- • to >0 mg administcrwl intramuscularh to four paticufs als-i rcscr^-^l the 
action ol ‘tC 1^,0 and caused an nwrease of gastric lonus and rotum of con 



452 


LONCINO aRIM«0\ CHITTUM, AND MFTL ^L1 


As s. control for radiographic studiis of action of SC J950 in patient? 
fluoroscopic and roentgenologic studies were performed after ingestion of 
barium on six patients with appsrentU normal gastrointestinal tncts Gastric 
emptying was at least 50 per cent complete m one hour, aiengrng 70 per cent 
and was 98 to 100 per cent complete in two hours m these patients Gastric 
peristalsis "ind emptvuig w ere normal to fluoroscopic cxaminstion 

On another daj these sme studies were repeated but SC 1950, 20 rag 
per kilogram, was administered intramuscularly 30 minutes prior to barium 
Immcdi itely after injjLstion of barinm, fluoroscopic study showed no peristaltic 
actuitj or gastric cmplMii" and ■\\erage gastric emptying was 25 per cent at 
1 liour, 40 per cent at 2 hours and at 4 hours on]\ two of the six hid 100 per 
cent gastric einpti in^ In the control studies liarium reached the cecum by 4 
hours iji all patients, but after SC 1930 it reached the cecum at 4 hours m onh 
one of the six 

Four patients had continuous gastric aspiration through a Lemc tube oh 
taming samples e\erj 15 romntes oxer a 2 to 3 hour period Intraienous ad 
niinistration of 1 0 to 1 5 mg per kilogram of SC 1950 caused marked decrease 
iti aolumc of castne content aspirated and decrease m aalucs for free and total 
acid in the spneimcni with corresi'onOing change in pH Free acid was present 
in all specimens prior to SC 1950 hut was absent ni two or more specimens 
in three of the four patients after SC 1950 and m irkedly reduced in the fourth 
patient 

C T33T — The effect of C 7337 on the stomach was tested using 800 ce 
introgaatne balloons in eight patients C 7337, 1 0 to 1 5 mg per kilogram, 
was ndnunistcnd intravenously No consistent effect was seen There was no 
appreciable change of gastric tone or ol reshnj, intrai,ovtne pressure In Jive 
of the eight there seemed to be slight or insignificant decrease of actiMty for 
eight to twelve minutes folljwing injection Contiaction waves followang C 7337 
III four patients tvcie of greater impJitude than thosi, Iwfore drug but were 
less frequent in occurience 

Roente,eiiogiapluc and fliiorosiopic studies of the gastrointestinal tract lol 
lowing ingestion ot barium were performed in file patients who had no gastro 
intestinal complaints Two rcceivid 75 mg (12 ing per kilogram) C 7337 
orally 30 minutes before banum and three received 1 0 ing per kilogram C 73S7 
intravenously 15 minutes before banum Gastric peristaltic activity and eniptv 
ing were normal as observed fiiioroseopicallv EoentgenOorams at lutervjh 
following fluoioscopy ruealed a slight delav ot initial gastric emptimg in two, 
there lieing onli 10 and 25 per cent cmptving in 1 hour but complete empty 
ui" by 3 hours Lmptyiug rates of the others were within normal limits Tran 
sirtuiie through the small iiitestrai. was withm noima! limits in all file 

Continuous gastiic aspiration with collection ot dimples at 15 inmiite m 
tervals was performed m SIX patients C 7337 10tol5nig per kilogram was 
administered intmenously after basal secretion had been measured for 1 liour 
or more I ollowing the drug five of the six hid no significant ehan-re in milli 
equivalents of acid secreted during the 15 minute periods The sixth had an 
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AdtHinistrutioti 
Blooii pie» MT« 

CirdJM 
\ a^^uHr 

toll brtatK hoUin^ 
Temp gradiepls e^lr^ni 
Oa’leomtcstinJl tofip, 
jefutalfic aclivitv 
Palloon staJiP^ 

N nj gtuJiet 
C'lu'iie acviit> 

Side effects 


1% , lil ^not Mftl> 
1 cffvc«<S 

bUcMle WKiea e<l 
XJlotVcil 


l\ IM ^0T«V) 
Belviced 
Ineren id 
Blticled 


BcdtlCCil 
1 e^ottiS 
redact t 

jTu<Jwng pto IS of l«d« 
detni a of nuiou mem 
(tranp leiss of aceommoil'i 


' i> eljange 

nutli'iia ptdsis of ll(J 
jsa al congt tiOD 


I testion I 


I effects- Bach drus ' 


vn.e^<^«». ot add £ton\ ati avcrTct o£ 047 tn<KV minute period o\er a 

iwur pvwi tKlorv C. I^'^T to 0*1 nie«\ ptr 15 minute penml for a P', hour 
I'oriod after 1 0 mg pe> hHogmitj Tl«e pll of tin ^pctiniew chongiQ from an 
flurigL of fitforo tfie drm? to I S afterwud The iterate ‘st'cretion oi aciii 
during the 1,3 wmuie I'ertotU doercased from 1 21 mcq b'fnrt C 7137 to J DJ 
nieq in the fitc conv:eut»\e !> minute periods intmcdntelt follonmg dru^r in 
ah SIX patients 

lor eoa'enieiiee mode of admuiKiration «ind effect* of lOoO and of 
C TJu hate iKcn bummari^cJ and tomPired m Table 11 

C Hj? Jns betii admiiiiMered ordh nl mlertaK of 2 to 4 lioiirs> to thirtt 
pstictifs ttlio liaic (oniiniKd the (lnj_ fyr {>ono<K of fiom 24 hours to 4 months 
These hate included nine potKiits niih I* istmul s iJjsnsa thr<^ prohibit i«{h 
Buerger s disease one i\ilh irtcnosibroiu* ooclUMve djspast th/rteer inti 
fivptrtcnsion uid three pitients mth attpical or enisilgia like pains m the 
ft's lAj-e iia- \ irud from 2 j m? e\<.n 4 hours to 100 m? rsprt 2 
hours feinc» follow up b\s not l>een eiTtied out on most of these pstnnls long 
inottgli for loniplcte etnluition stotmunt of eff‘it of treUment will not bt 
j.ne» hcsijlts indieato liowevir that the drUc us(nlJ> well tolerated pro 
dueing fiw iidt c/ftets and not piwfuein* abnonnalities c\ideneed bv blootl 
counts or urine emh^sis 

MsCL'tPtON 

hoswlK of the studivs dcvnbtd Ik« and sutnntanied in Tables I and II 
indicife fhaf too new dni^ one 26 ilimelhtl dictlnl pipcrjOinium bromide 
Ist l^')ni T paiiglionit' hlockms sffint and the ofl«r 2 (S p(oI^l\ (n/ 
hjilrostphcn'l) iiiiiii^neDnH tninhzolinc htdoxhloridc (C “JST) wn adreno 
hue or stuipuhoh tiL i{*ene mnt be safih given to patients to prtHluoe effects 
which miehj U ijlnibk m the treitmcnt of cerfun disease-, rxiated to d\s 
fiinciiou of ohgniis Siipphi-d bi lie mtonifnie nenoiis «istpm The first of 
thev- dnisri Sc Jpffi rr“ei)jW»s in nnist of its ictions the tetmethilaminoniiim 
lun or Ftimon lloeKm,! l>o*h si-mpathetie and pirissmpnthilic dnisioiis of 
the niitonoijiie jjenoijs sistpjii The setomi drng C 73S" rtscmhle* in its aetioiis 
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Triscol and Dibemmme, blocking adrene^ic pathwajs periphcrallv or at the 
end organ and tlierefore preventing the \asoconstneting or blood pressure 
elevating action of adrenalin and interrupting sTmpathetic nerve conduction 
without significant interference with the pirasimpathctn. nerves This drug 
is effective bj oral administration 


oovcLtisrov 


Each of the two drugs described is apparently effective and well tolerated 
in patients 
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MiNOUS PKtSSURES IN THE S\PIlENObS S\STEM IN NOIlMAL, 
■\ \RICOSE, AND PObTPHLFBITIC FXTRFMITIES 

Altebvtion& Following Femor'L ^ein Ligation 
Richard WAnREN, MD ,• Elgese \ White, MD.^ \nd Cii*.RtFS 
D Belcher, MD.t 'Wes.t Boxbukt, AUss 


A lthough m recent ^oars much progn's has been made m improMiis 
the opentne attach on conditions resulting from \enou:» stasis m the 
lower extrenutics search is still being made for an operation which mil insure 
normal venous return from the leg after this mechanism Ins been damaged bj 
discasi. Most procedures ha\e consisted of the interruption, remoial, or 
obliteration of incompetent or raneosc \eins in which the flow of blood is 
presiimahlj re\erscd Formerh these efforts were directed entirtlv at the 
saphenous ssstein* ” *' ” *" ” Such an approach was found to be adequate 
only in patients whose saphenous veins Mono were incompetent In patients 
whose deep or commumcstiiif. veins had been damagid bj phlebitis* it was 
logical tint attention wss next directed to ligation of these veins m older to 
prottet the skill and sulicutaneous tissms against the noxious effects of in 
croascil pressures which were not normalh relieved through the deip svstem “ 
More n-cinth in such postplilcbitic ’ extremities direct attacks on the deep 
sjstcm Itself Invo Uen msde* •• Longterm clinics! risnlts in psticnts so 
treated sro not vet available 

Tlie proposal to ligate the deep veins of anv given lower cxtremitv m 
vvliuli vinous stssis exists inevitablv ruses certain questions Art all deep 
veins which Jnve l>cin damaged bv a pnst phlebitis and winch have iKOOine 
recanalizdl not onlv totallv ineompelent in returning blwxl from the limb but 
also barniful and best interrupted* An nil superficial veins which are ililatid 
iindei siKh circumstances i;>«o facto likewise iiieorapoicnt and m need of removal 
or obliicritum orarithfv eompeiisatorv in nature and aicordinglv usofulT If 
vv( accept that femoral vein litition is indicated in postphicbitic legs are the 
cUtvwal tvsls of Trendelenburj. and Perthes which are dcsuncd to demonstrate 
uicompttcmv of the deep ssstem so rehahic tint vre can be sure of avoidin', 
ligation of n normal femoral veint 

liiswcrs to llics*. questions and tht evaluation of the various operative 
prmeduTis ln\c \>ccn difficulx Wavis*. avxvlahle tests of venous fvmction have 
dipcndid upon vl^ual or palpable estimites of venous distention which have 
lioen so rough as to have dcfietl accunte numerical exprv«.sion The rate at 
which the veins of the leg fill lielon a tourniquet when the patimt changes 
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from a l>ing to a standuig position (Tiwidelenburg) his Wen arbitrarily set 
at moie than tlurtj seconds m order to indicate failure of icflux from the deep 
to the superficial si stem in the lower leg Tthether the limit of thirtv seconds 
IS proper or not, the estimation of the end point with finders or ejes is ap- 
proximate at best The mdiness with which the skin veins emptj below a 
toTimmet when the patient n wall in? (Perthes), althoii-jh m principle a 
hotter functional test, is ilso subject to simil-ir criticism with regard to cx 
aetitude In both then, tests ohesifv or lack of prominence of veins miy lender 
impicssions umclnhle A seiich for a more iclnhle test seems indicated 
Perthes'* in 1893 first observed that the pressure in the veins of the leg 
decreased on imbulation ind that this did not occur m extremities with in 
competent veins unlexs these \ejns were occludctl above the area observed lie 
made his observations by UMn„ a mblnr bind iroiind the calf wbah lie could 
watch contract ns the pressure fell Oebsner and Alabonur” stated that the 
pressure in viiicose vuns is preitir tlnii m nonmls Rutledge” found 
this to lie true of "sccondarv ” varicose veins and Alaverson Long and Riles" 
observed it onlj in the reclining position Other authors however, found little 
difTciTnee in mtiiig vcnoiix pressures l>etireen vineose and normal extremities 
regardless of the jiosition issumcd ( \dims* Beceber,' and ^eiro *) Jlaverson 
olso found no difi'crcnce m the standing position when the pitient wis at ease 
Those observers who hive studicil venous pussures in the lower extrenutv 
under conditions of exercise ind straining on the other hand have found 
marked dififcrenccs between nomnl and vancow cstremit/es Beieher using 
BQ indirect metlKwl of determining vinous pnsstiris bv moms of a colloidm 
oipsnU soiled to the skin * foun<l the piossines in normiK to fill to 
between 28 cm and 73 cm dnnng ambulation and was able to describe the 
alterations at vinous stages dnnng each step In varicose extrimitics the 
pressure duriii„ walking pttsisted at 96 cm this reidnif. btmg the same is 
before walking ^eiro*' nsiug the dirtct metliotl of Jlontz and von Tabon” 
observed tint the standing vcnoiw, pnssures vaiud with respiration decreasing 
with luspinfion ind increasing with expiration He also discovered that the 
pressure fell dnnng walling in (liiect proportion to the competenej of the 
saphenous vibes and (bat tf the valtcs were incompetent occlusion of the 
saphenous vein above the needle caused as great a fall of venous prissiirc on 
imbulation is if the valves were competent \pal and Iliissev ’ performed 
similir tests on tlie popliteal vein and found muled risis in pressure during 
w si) mg when there was obstniction of the deep svstem above due to thiombosLs 
or pregmnev 

Delbct’ found a great increase in pressure on straining w ben Ibi pressure 
in the saphenous vein in the thigh was measured ducctiv bj meins of a 
mercurv manometer Adinis* using the dinct nietliod found that straining in 
patients with viricosi vuns caustd mioos pressures as high as 224 mm of 
mercurv and that tbit prwlwcid bv straining after vein ligation m such i 
patient was 114 mm of menurj which was nearer the magnitude of pressure 
obtainable bv straining in the iionna! 
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Thtsc contributions subsist that the major cirtulatorj defect m nn c\ 
tremitj in which there exist incompetent xeins is not t xenons pressure which 
habituallj reaches values Iiuhcr than normal but a venous pressure which, like 
the normal is diirins; resting, equal to the hti^ht of the eolumn of blood 
between the heart and the area tested, but which, unlike the normal, fails to 
fill oil museiilar evcrcise It also appears tbit the misiiitude of pressures 
obtained on strainin*, in patients with varicose veins is (greater thin in the 
normal 

The present stud> vvas made to duscover whether detcriiunations of venous 
pressure m the saphenous vein in the erect position both resting and wilking 
as performed hv Beecher and "Miro nuj,ht serve as i more accurate Perthes test 
lor venous function in the lower exlrcmilv It was stimulited bv tin hope 
tint the answers to some of the questions posed might he made clear 



MEnions I'-ro 

The m^thiul used w is Uiu of Monti awel vou Tibon itig \ vene 
puneture. is iRrformed in one of the sxphenons veins of the calf or om of their 
trihutanes with a No 20 j.auRo needle This is eoniiceird hi n rubl.er tube siv 
foet in. Uu"th to an eUvaitsI reservoir of plivsiolouie salt solution winch is 
a owoel to drip eontimiallv into the vein cwpt duriii" the time thit the pres 
sure reidmsrs are bcin^ mule V side inn in the middh of this tiiln. leads to 
a manomeier which consists of a ^lass tube CO cm in lentrth w ith a bore of 3 mm 
fastened to a vertical centimeter role The manometer is filled with solution 
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from a Ijing to a standing position (Trendelenburg) has been arbitrarily ■set 
at more than thirtj seconds in order to indicate failure of reflux from the deep 
to the superficial s\stem in the lower leg \Vhetlier the limit of thirty seconds 
13 proper or not, tlio estimation of the end point uith fingers or ejes ss ap 
proximate at best The rexdincss with which the &hm xeins emptj below a 
tourniquet when the pitmit is walking (Perthes), although in principle a 
better fnnctioml tist, is also subject to similar crifirism ujfh regard lo ex 
aetitude In both these tests olicsitx oi lack of prommenee of \eins may lender 
impressions unrolnble A search foi a more reliable test seems indicated 
Perthes'* m ISOo first observed that the pressure m the veins of the le, 
decreased on ambulation and tiint this did not occur m extremities with m 
competent veins unless these reins were occluded above the area observed Re 
made his observations bj using a inblwr band around the calf which he could 
watch contract as the pnssare fell Oehsner and 3fahomer" stated that the 
pressuiL in vuiensc veins js grciter thin in normsK Rutledpe” found 
this to bo tiue of ' seeondirj** vaneosc veins and 3rajer«on, Long and Giles’* 
obsened it onlv in the rcelmmg position Other authors however found little 
difference m rcstins venous pressures liotwcm vamose end normal extremities 
regirdloss of the position assumed ( \dims,' Beecher’ and Sciro ’) Jlajerson 
ilso found no difference in the standing position when the patient was at ease 
Those observers who hive studied venous pressures in fbe lower extremity 
under conditions of exercise ind straining on the other hand have found 
mailed differenecs between nomnl and vineoso extreniifies Beecher, using 
an indirect method of determining venous p^e^su^cs bv moans of a celloidin 
eipsule sealed tu the si in * toniid the piessuris, in normals to fall to 
between 2S cm and 7^ cm during ambulation and was able to describe the 
alterations at vaiious stages dnnng each step In varicose extremities the 
pressure diumg walking persisted at 96 cm tfiis reading being the same as 
before walkm„ Seiro*' living the direct methml of Iforitz and von Tabora” 
olisined tint the standing vtnoiw piessmis vnnod with respiration decreasing 
with inspiration and increasing with expiration He also discovered that the 
pressure fell durm^ walkin-. in direct proportion to the eompetenev of the 
saphenous valves and tbit if the valves were meompetent occlusion of the 
saphenous vein above the needle caused as preat a fall of venous pressure on 
ambuJtfion ns if the nhes were nwn/wtrnt Veal and Hiivsev ’ performed 
similar tests on the popliteal vein and found marked rises in pressure during 
walkin'^ when theie was olistmction ot the deep svstem above due to thiombosis 
or preananev 

Belbet' found a great increase in pressure on straining when tlu pressure 
in the saphenous vein in the thigh was measured dirceth bv means of a 
mereurv manometer Adams' using the direct method found that straining in 
patients with lancosL veins caused venous pnssurcs as high ns 224 mm of 
mereurv and that that piodueed bv straining after vein ligation in sneb a 
patient was 114 mm of mercurj which was nearer the ma_nitude of pressure 
obtainable bj straining m the normal 
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femoral cotid%le, Ihe e'^ternal saphenous ^ein heloTV the popliteal space, other 
points where sevii's wa\ <aeenv cUwcallj to be intompefent • 

Tht. ai>i>ateni difticuUv of making rompansons between indniduals of 
different heighf-s, who iionnallj would baie different degrees of pressure fall 
iluTitig ambulation were found after numerous caltuhtions to be insignificant 
with respect to the purpose of the test Fig 3 is a graph m which the fall ot 
pressurv in cenumct>rs was plotted agiuist the fill expressed in the percentage 
of the distance from the base Ime (the heart) end the floor It is apparent 
ttmt the factor of hei,,Ut m comparing two iudi\iduals of different heights 
would ticser lead to an error of greater thin 10 cm and then onh when the 
fall was maximal ft was therefore, considered wise to persist in the more 
coniMiicnt method of expressing pressures namch cenlimeters of fill as reid 
on the manometer 


Centimeters 



>ie s 

The «xfrcniitjps listed Ml in ihrei cIinKil ^rmijis iiorinils those 
linini, Iiiuoiniiliciitd nri(i»r inns nml Ihnsn ninth j,oit,,h|rl„ii(. 

Stasis The normil extremities wire tliosi causmi, no «\mptoms and possessing 
m> iincosiiies ilthoiigli promimnl strauht \cins did not exdud. 

i« asimiitrmatie extirimts from the normil group TU, xaricose extremities 
luri thos, uhich Win ssmptomatic with large or small lanets plus those with 
smill lanrn «hi h wore asiniptomatie Often th. dnidms. line lutween i 
n^l and a iarn*aso extriiniti was hard to draw The i>o.tphIe}„t,e extrtmt 
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from the rt'tcrvoir, and the \ehOtts presiiure reading is made bj eliminating the 
roserioir from the sjstem and allying the fluid m the manometer to seek a 
level 

All readings were made in the erect position The testing erect \enous 
piessure was considered to he normal if the manometer Iceel fell between the 
projection of the right auricle arbitranlj set at the space between the fourth 
and fifth costal cartilages, and 15 cm above it In testing any individual 
c'ctrcmity this point was then iahen as 0, and all ch’ingc’s from it wen. etpressed 
in centimeters of water ns fall or rise 



Three pressures wore ordinarily detemuaed the resting erect venous pres 
sure (HFM*), the walking erect renous pressure (At EM*), in which the 
patient walked in place at 120 steps a minute and the walking erect venous 
pressure dunng saphenous vein occlusion (WEt P'50) (Fig 2) Occlusion of 
the saphenous vein was alwajs performed with the palpating finger The value 
given IS the greatest fail ohtsired as determined bj testing occlusion at various 
points ususllj in the following order the mternal saphenous vein at the 
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N ml*r } 

the extreme'? Tlic standard dexntion -was 85 cm and t!ie st indaul tiioi of 
the average ±2 4 cm 

11 olf^inj) Lrect 1 enous Pressure Dunny Saphenous Occhiiion O' r\ I SO) 
—’The FSO lest in 10 normal 74 varicose and 12 post 

phlcbitic extremities 

Normal fzfremilies The average chanjjp of pres^ufL diirnic tic ti-st in 
normal extremities was -11 i im with a ma\mium of -72 cm and a nnnimom 
of -25 cm The standard deviation was 12 7 <m and the st'indard error of the 
average ±4 0 cm In G oxtrcnuiirs the occlusion of thi. siphmotts vein evused 
no elvange in pressure from the Mill* without occlusion In 2 tliore was a 
further fall on occlusion in 2 there was a nse iliove the V\ 1 N P level 



I ancovf cif r, mif u » Nn average fall of -57 2 cm tooh place m the v irno-c 
ixtrcmiticN wUli cxtixm.s of -JS rm iml -.S'* cm The sfindard deviation was 
M 1 cm and the standanl iiror of «e iiengc ±2 7 cm In caefi patient tins 
rndiD" w is lower thin in the same test in thit pvticnt (afvCn durin^ walkiiu 
without saplnnous oscIusiAn 

/ fZtrcnidtcs llwna, the test m pcntphUhitic cxlnnuties the 

avcnni chan-c m ppcssurv, was i ns® of cm Tin standard deviation was 
n ) cm and Ibi stsn.hnl orixirof the nven^^ was ±3s !„ „nlv J patient 

of this |.rouP did t*is t<vt show i lower fill thin m the saim t«st without 
vaplu nous o. ‘ lusioii Tins oeeurrftl in s piti.nt whfe- NN f \ P was -P cm hut 
whosi NMM'sO was -PO cm In spite of a infinite Wtorv of nij)\ leg how 
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tics Mere those with a past historj of phlebitis and current venous stasis In 
those the Trendelenburg test and the Perthes test tended to indicate poor 
function of the deep S3itcin jn manj, phlebogrtms were done ivhich showed 
faihut of fdling or lack of talits m the sjsteni, and m most the femoral vein 
'las biopsied at operation md shown to haic been damaged bv past inflamma 
tion 

In order to determine whetber it is alwa5s important to use the same lein 
on repeat tests in the same e^tremiti, a group of obsenations ivere made witli 
("0 simultaneous recordings m different scins m the same estremitj Obsena 
tions ivero made in 3 normal extiamitics If I) equals the vertical distance 
beti'cen the two needles and P is the difference m ■\^ r\ P in the two manom 
oters the ratio D/F should be a roiistant one in different subjects in ordir to 
enable us to mal t a calculation to correct for a difttrtnt lc\el of the needle on 
repeat tests in an\ case In our 3 patients tiu ratio D/F was 34/14 32/32 
and 45/15 In other words although the fluid It'd m tho manometer attached 
to the lower needle fell to a point which was neitei the floor than that in the 
higher needle it did not nlwais do so iii predictable amounts Simultaneous 
tests were also made at two dilfcniit i>oints in 14 larieose or postphlcbitie 
oMremitKs Here also the nddilional fall in pressure found in the lower 'em 
"as noted but was unpredictable in amoiml Therefore we have concluded that 
the same acin must be used on all repent tests m tbe same patient 

REsUIT^ 

TfesfiJii; End ^ enou% Pressure (PJ t P) —The R1 1 P was determined in 
102 evtromitici In 13 of these the veins were normal in 77 varicose oml in 

12 postphlebitic In all but 2 of these extremities the fluid level came to rest 
between 1 em and 15 cm aliovc the fourth and fifth ruht costal cartilage In 
1 of the>e patKiits a stable level of piO'surt could not bo found while testing 
the normal kg because the patient was nervous could mt stand still and had 
a marked postural swav In the other of the 2 exeeptioiis we were concerned 
with a patient vvitli varuosi veinswho had asthma and whosi recumbent venous 
pressure was 2^ cm above the level of the nght aiirick Tlie RF\ P in his ease 
wis 20 cm above the fouith right costal cartilage 

It <tll 11117 Lnct 1 cnoifi Prtssvrr ('nJ^P) — The Ft P was diterniincd in 
n normal 77 varicose and 12 postphlebitie extremities Fig 4 demonstrates 
a comparison between the results m these three group? in terms of maximum 
rruniraum and av orage change 

Aornml extremities There was an average change m normal extremities of 
-51 7 em with extrLmes of -28 cm and -72 cm Tho standard deuatwn na? 

13 5 cm and the standard error of the average ±1 8 cm 

Toncose extremities The avenge change of pressure in the varicose ex 
trcmities was -2(1(3 cm with extremes of -3 cm and -82 cm The standard 
deviation was 1G9 cm and the standard error of the average ±24 em 

Postph/cbitic extremities The average change m pressuri, in postphlebitic 
extremities was -IS cm \ maximum fill of -10 cm and n rise of +1f, cm wore 
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Number 3 

the extiijmes Tht standard dc\ntion A\as 8 5 cm and the standard error of 
t4ie a\ crape ±- 4 cm 

W ulUnrj !■ red T f«o?<s Vrcisure Dunng Saphenous Occlusion fU / ] P^O) 
—The \\E\PSO test was performed m 10 normal, 74 ^ancose and 12 post- 
phlehitic cvtrcmiiies 

\ormal crfrewnttM The a^enKe change of pressure tlnnn" t! e tost iii 
normal extremities was — lo 3 era with a maximum of -72 cm mil i nunimum 
of -25 cm The standard deMation na< 127 cm and the standard error of the 
axetage i40 cm In. 6 extremities the ocelimon of the saphenous xem eiiisod 
no elnngc in pressure from the I\F\P mthout occlusion In 2 tlicrt was a 
{utlher fall on occlusion m 2 thire wis n ns« aboxi the M I- 1 P leiel 



1 oncose cxtriinitics \ii iMrape fill of ->»T 2 cm took place m the xaruosc 
extnnjiiHs Miih oxtronus of 18 cm md -8s cm Tin st mihrd ilointion was 
cm and the stand inl error of the •m.rajro ±1 7 cm In each patient this 
ria lilt; jjj same test in tliat patient takin durin!* walking 

"ithout saplidioiis oochision 

7 r><tp/do?)itic erfriiintif* During the test »u pro,tphlehitic ixtroriitics the 
m prcssuri. 'Ms a rise «»f 4O Gfi cni The staiidird dci mtion uxs 
of ’'t'lndanl error of the average "as iT ^ cm In onlv 1 patient 

t i., proup did this teat sliow a loner fall th in m the same ti-l witliout 
sap ienou4 This oi^umd m a patient uhosc 5\1 5 P ms -3 cm hut 

lose \ I 'JO \\a -30 <m In spite of n definite histor\ of milk Ic? ho« 
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0 )er, tJie saperhcial femoral \ein shoned at operation oiilj minimal evidence of 
past inflammation and maj have been normal In 1 of the other 11 extremities 
there was no further change in pressure when the saphenous tem nas occluded 
In the remaining 10 extremities saphenous occlusion resulted in a venous pres 
sure m the saphenous vein which was 1 cm to 10 era lusher than that without 
occlusion 



Influence of Femoral 1 ei« htn<^lu>n on PostphhhtUe Starts — In 12 post 
phlcbitic extremities pressure determinations were madt after superficial femoral 
vein ligations These were compared with those made before ligation m the 
same patients Thev were all done withm one month after the procedure most 
of them within the first wecl postoiierativelj tig *5 shows the vanatifiis m 
the WE\r with and without saphenous occlusion between the pro and post 
operatnc states In 5 of the Cifrwnitics the MFIP was higher in the post 
operative state than m the preoperxtivt This increase in pnssiiro on walkms 
was not great, the maximum Ixino 7 cm In 'J extremities there was no change 
in "W P after ligation and m 4 there was a fall In all but 1 of the instances 
in which a fall occurred it was insignificant in degree (20 cm more tlian before 
operation) If the saphenons vein was occlnded flaring waJhing in fJie post 
Illation extremit} there was no pressuro reeordid wlnuh was lower than the 
pressure prior to occlusion in any case In 7 extremities tlierc was no change 
in pressure and in 5 there was a further nse 

Comment A quantitative expression of the differences in the function of 

the venous svstems in the lamer extremities of patients with normal, varicose 
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or posfphlcliitie ^cnous ( irenlatwns, w shonn m terms ot "wcragt fi5,ures m 
1 jg 4, re\eil's thil Iht patwat \ »th a noiraal extremitj can, on the i\cntr(, 
lower the jitessurc in the saphenovts svm walWwxg bi tin, vertical distance 
bf.t«em the heart k\Ll mil the level of the upper tliiji Ihe extrcmit} with 
untomplicated varicose veins can, on the avetigc, do onlj. about half this well, 
where is> the postphlehitic exlrcinil) can lower it esstntvalK notataU Occlusion, 
of the saphenous vein docs not grcatlj alter the pres urcs lu tlic normal or the 
postphlehitic leg hut will diop the pressure in untomplicated saphenous varices 
to a level which m our group was even lower than the normal 

The tests have revealed that clinical judgment in pncing the estrenutus 
iM tho 3 groups was oecvsiomllj fiultj siuet vs is shown vn 1 la 4 each group 
has some extremities in it winch leeordin,! to venous x>ressute reat*ions, do not 
belong there The c'^trcities of fall on \\E\1’ in normal cxtrtmities v'cre 2S 
cm and 72 em In varicose extremities thej were 3 cm and 82 cm respcetivclj 
It seems obvious from these Ifsts that the patient m whom the pressure fell 
h2 cm on walhint, without otclusion had tood venous iiinction even thont.h the 
veins were prominent and showed a few small vaiiccs On the otlicr hand in 
the patu nt with the normal cxtrcmitj whose WlAP was onl> -28 cm and 
showed a MLIFSO ol -4> cm «iie could i>ostuiatc tint altliou^h no vantes 
Were seen, the saphenous vcm is alreidv meompeUnt and frank vvriocs mvj 
develop m the future 

The svmo diflicalt^ in tv he ciicouiuired m miking the diignusis chnicalij 
between a varicose extremui and one which has hid phlebitis Oti this point 
the chiei vaim ot the test licj, m Uk loot (hat the average WEVPSO m the 
varicose extronnt} wis -57 2 cm whercis there vvis no fill m the postplilohitic 
group 

Mith regard to the eirlj postoperative results following femoral vein 
hgation foi postphlebitic stnsis these tests hive in most cisos, shown little 
improvcnvent in venous funcUon It is to be empbasucvl however that these 
ohsprvntions wire made in the earls postoperative penotl and that anv Lcncficnl 
cfftcl which femoral vcm Iigitiou mij have could conceivably not bo miiiifist 
for several montlis or vintil tiic collatervV circvilition tlirough suheutanenus and 
niuscuhr vims lias had time to develop Studies of this arc being made at 
VrciLiit 

Only pvrtial and prtlnmnarj answers cm be given to the (lUcstions posed 
earlier m the piper The studivs on postphlebitic extremities before and i/ter 
operation suggest that deep veins which have previouslv been damagcvl by dis 
en^e ace uveonipeteHt bwl that ligation ot them does not give dramatic imjirove 
mint in vvnous function They alvi suggest lint m manv postphlebitic cxtrcmi 
ties the saphenous veins althomrli prominent and slightly varicose miv perform 
« useful thougix incomplete, function The answer to the third question as to 
whether this test can give Kttcr mformntion with regird to the function of the 
etp sisleni thnn tests depmsTent on visual or tactile estimations of venous 
hiig has m our opviwon lietn given m the affirTnatne Ml extremities optr 
atol upon winch Iiavc shown faullv function m the devp veins according to 
‘CSV tests have demonstratovl abnormal femoral veins at operation 
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o\cr, the superficial ftmoral \ciii <iho\fed at operation onl^ minimal e\iilcuct ol 
past inflammation and may hase been normal In 1 of the other 11 Citreraitics 
there was no further change m pressure when the sapheiious ^eln \ns occluded 
In the itmaining: 10 extremities saphenous McliHion resulted in a \cnous pics 
sure m the saphenous sem which was 1 cm to 10 cm hiRher than that without 
occlusion 
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/ji^iicnce o/ Fcvioral ^ etn jAgation oft PasfphtebiiiC Slaus — In 12 post 
plilebitie extremities pleasure determinations weie made attir superficial femoral 
\cin li,.ations These were compared snth those nisdc brforc liRation m the 
same patients Thej were all done within one month after the proctiliirc most 
of them sMthui the first week ixistoperatiseh I iR 5 shows the s irnticuis lO 
the ■\\E\I’ with and without saphenous occlusion Utween the presiid post 
opentiM states In 5 of the extremities the P was hiRlipr in the post 

operatne state than in the prtoperatne This memst m pressure on walKinS 
was not grest the maximum beiiijr 7 cm In 3 ixtrcmifies there was no change 
m I \ P after ligation and m 4 there wws a fall In all Iml 1 of the msMiiees 
in which a fall occurred it was insignificant m degree (20 cm more than liefore 
operation) If the saphenous xcin was occluded during Walking m the post 
ligation extremum there w-as in> pressure recorded which was lower thin the 
pre&surc prior to occlusion m ftuj cas-e In 7 enfremities there was no change 
in pressure and m 5 there wns a further rise 

Comment A qiniitit due expre^on of Ihi differences in tlic function of 

the lenous sjstems in the lower extremities of patients with normal saneo'.i 
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or i)Ostphlebitie \tnoub circulations, as shoAvn m terms of a\erioC fij^res in 
Tig 4 thit the pitient with a nonnil extremit) can, on the ^^erlgl 

lower the pressuie in the siphenous ^em hj waiting b) the ^el1lcal di-^tnnct 
bf-tween the heart le\el anil the Iciel of the upper thigh The c\tremitj with 
uncomplicated \arico‘?e xeins can, on the average, do onh about half this well 
wherias the postphkhitic exlromilj can lower it essentnlh not at all Occlusion 
of the saphenous %ciii does not grcatlj alter the pres«>urcs in the normal or the 
postphlebitic leg but will drop the pressure m uncomplicated saphenous lariccs 
to a leul which m our group was c\en lower than the normal 

Tht tests haic revealed tint clinical judgment in placing the cxtrcmitiis 
in the 4 groups was occasiomllj faultj since ns is shown in big 4, each group 
has some extremitus in it which, according to leuous pressure rnctions, do not 
belong there The extremes of fall on \\I \P m normal extremities wen. 
cm and "2 cm In laricose extromilics ihcj were 3 cm and 82 cm tespetlncls 
It seems obiious from these tests that the |»atient jn whom the pressure fell 
82 cm on walkina "ithout occlusion had ^ood venous function even though the 
veins were prominent and showed a lew small varices On the other band in 
the ]iaticnt with the normal extremitj whose '\\L\P was onlv -28 cm and 
showed a ^\i.■\PSO of -4o cm one could postulate that although no varices 
were seen the saphenous vein is alreadv mcompvtcnt ind frank nnees maj 
develop m the future 

The same difllcult) iua\ be encountered lo inakin„ the diagnosis chnicallv 
between a varicose extremttv and one which has had phlebitis On this point 
the chief value of the test lus in the fact that the average ^\ El PfaO m the 
varicose extremitj was -57 2 cm whereas there was no fall in the pnstphlebitic 
group 

^\lth regard to the carh postoperative results followiiie, femoral vein 
ligation for postphlebitic stasis these tests have, in most cases, shown little 
improvement in venous function It is to be emphasized, however that these 
observations were made in the carh postoperative period and that an\ beneficial 
effect which femoral vein ligation mav have could conceivablj not be manifest 
for several months or until the collateral circulation through subcutaneous and 
muscular veins has had time to develop Studies of this are being made at 
present 

Onh partial and prchininarv answers can be given to the questions posed 
earlier in the paper The studies on postphlehitic extremities before and after 
operation suggest that deep veins which have prcviouslv been damaged bj dis 
ea^c are incompetent but that ligation of them does not give dramatic improve 
ment m venous function Thej also suggest that m manv postphlcbitic cxtremi 
ties the saphenous veins althou-h prominent and slightlv varicose mav perform 
1 useful though incomplete function The answer to tlie third question as to 
whether thi-, test can give Utter information with regard to the function of the 
^p svstem than tests dependent on visual or tactile estimations of venous 
mg has in our opinion been given m the affirmative ill extremities oper 
» ed upon which have shown faultv function m the deep veins according to 
esc tests have dcnionstratctl abnormal femoral veins at operation 
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There ore two points with regard to the technique of flic test which, although 
not appaixiit 111 the figures, sttmed significant while the tests were being made 
First, the rapnlitj ot pressure ehaages which took place during ambnlation 
widclj m different eTiremities The icsitonsfHi m the postphlehitic 
extremities were noloriouslj slow and sluggish those in normal and in nneose 
extremities after saphenous occlusion were rapid and definite Responses also 
tended to \ary in speed in the same extremitj jn imerse proportion to the length 
of titue the patient had been in the erect position pnor to the test Sceo id a 
difference between two rcadin^^s of a ftw centimeters must bo considered with 
out great significance unless it is rtpeafabic Factors intiodueed bj imoliinfarj 
straining and b> failure to stand ercet combined to make us feel that it is 
better to interpret changes as significant m terms of fiie or tens of centimeters 
rath' r than of single centimeters The standard deviations of between 8 '5 and 
lb !) cm in the data which make up Fig 4 art expressions of this 

It must also be nmembtretl that the direct method of determining pres 
surcs does not <ktcct the rapid chin,.es which hare been shown bv I ttehcr to 
take place during a single step The levels licro observed must bo considered 
to Tcpioaeiit averages maintained for sevctal step* This mav however, he 
advautugcous m cstmiutm^ the overall effect of the venous return 

The iiiensiirement of venous pressure m the siphenoits system of veins of 
tbc lower e\ircmii) daring iralking docs not introduce a new concept into the 
understanding of venous stasis in the Ug It doss liowever tv emphasiaj the 
importanee of the ciieulaton defect m this eondition ns has been previoiialj 
done bv Perthes bv Beecher bv '^eiro and by Warns Wo have attempted to 
adapt tlioii work to problems as wo sot them in the elinit The rocthod winch 
IS simplv in conception but occasionalh cumborsonie in execut on du" to 
diffcultv itv keeping the recordifl,^ needle stciirelv in a vein is not to bo rtrom 
mended tor the routine testing ot all vltnieil cases ot varieoso veins It is more 
ad ipfcd to the studf of limbs in nbith the prevnet oi 'tlvncc of jneompetenev 
of the deep •'^s'e n w in doubt In thtsf patiuifs i more acciirare Portias test 
c"!! thus b< doiip and hi it the resiills of tlierip> ran be checked 
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1 A imthod ouginallv destnbwl hj Bcwlicr and bj Seiro for the enJua 
tjon u\ous stasis in the lower exfrcnittv was used to test IDJ extumitns 
It coiisisls of measuring the venous pressure m the saphenous svstvin whik tie 
patient is in the ervet position and <s>m{>an«„ dw «aJi«.s found vn AlandmgstiJ) 
■will) tiose on walking with and withont digital occlusion oi tne saphenous 
wins 


’ The 1 X 000*^6 fall of prcssiin. on walking without •.apht'nous occlusion 
5 > tm m iioimal ulninimi ^ ■“ '•n™''- «n.I C7n in 

imsinWrlnlK- nlrem.ties I» > >nio« e«»nulK-) occlii.mn »( tin- s..pliaioiii 
icm annii- inallm. incmaii-il Ihe inll ■» pn-BUre >» norajl (-^7 tm ) 

, , normal ami lOatpMnbltl- eatremitiCT tfcc proosure fill sli.htlr IrM 

„ ,„l(,inir mill orilnsion of tti a-iptenous rein Ihan without it 
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3 'MeasuremcDts of ^enous function m this maimer before superficial 
femoral a cm ligation for pobtpWcbitic stasii and again in the earlj postopera 
tne period failed to iiemon^trato consistent improiemenf after the procedure 
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AN IMPEDANCE GAUGING SISTEM TOR ME\SUPkEMENT OF 
BIOLOGIC PRESSURE \ARIABLES 

Paul W Schafer, M D , and (by iN\iTmoN) ILvmpton W Shirer M D 
Kansas City, Kav 

(From tU Department of Sargery Vnnersity of Kamai ifedtcal Center} 

PROJECTED cardiovasculir and cardioinilmonarj studies at the Universitv 
i of Kansas Medical Center made neecssarj the development of a new gauging 
sjstem for the measurement of biologic pressure •variables This work is to be 
carried out on kboiator^ animals is well as on patients in different geographic 
areas of the Center The problem was further complicated bj our desire to 
studj animals and patients during operations within the major body cavities. 
A fixed optical sjstem, thus seemed unpractical Piezometers are generally used 
m industry, however, until reeentlj onlj a few have been ctnploved in biologic 
studies Best known of these devices is the unbonded resistance wire strain 
gauge Use of this tjpe of instrument was nbandoned because of tccluiieal 
difficulties in constniction and «]Uestionab)j adequate frequency n-tponsc Ca 
pacitancc gauges have t!ie advantage of high frequency response and simplicitv 
m construction liowever thev are unstahle due to lead motion causing varying 
shunt capacity Piezo electric crjslals are unsatisfactory for this application 
since they fail to indicate static pressure Beciuse of high output and high 
frequeacj response, the displacement sensitive vicuum tube is well suited for 
biologic pressure measurements Wc have not had an opportunitv to evaluate 
this method An impedance gauging system has these advantages desirable 
physical characteristics, relative simplicity m construction and operation and 
adequate sensitivity and frequency response The system which is to bo de 
scribed i', the result of a cooperitive venture by our electronics laboratory and 
an instrument company* mej t)ie gauge is now beuig mmufactured lij the latter 
organization 

The gauge consists of two coils surrounding an axially placed iron slug 
(Pig 1) These two coiU make up adjacent arms of an impedance bridge 
The other two arms of the bridge are represented by a center lapped adjustable 
resistor A third coil excited by a 5 000 cycle earner is situated between the 
pickup coils The iron armature is fastened to the center of the gauge dia 
phragm At zero pressure the bndec is IwlanCed for zero signal output The 
output is then taken from the outer tcmiiiials of the paired picl-up coils and w 
fed through a transfoimer to the first grid of the channel amplifier (Fig 2) 

As pressure is applied to the dnphragm the armature moves m rchtion to tlie 
cods unbalancing the bridge md causing a si&naJ to appear at the amplifier 
input The magnitude of the signal is directly proportional to the applied 
pressure This signal appears as an increasing or decreasing level of the 5,000 
cycle carrier After suitable ampbfication the earner is democfuIateJ leaving 
only the pressure wav e env elope This voltage is then applied to a galvanometer 
in the recording osciHograpb A cathode rav tube with long persistence screen 

iuad at the m etlng of the Society of imWersiU Eurg oos San FrancI co Calif 
llarchr^l^ tort” as made possible tV » srairt fn>m emergency Commission of the stale 
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usfd for mon.tonng tli.s pressure mse To obtum the tel ititdj high voltage 
reomted to eteite this tuhe an addiUotial ampliSer and demodolator ate era 
plox«^ For adhfiuatc comparison of soxeril sqccessnc pulse ^va^es a low in 
qx cues swe.’p oscillator js Used It iDn> be adjusted to sweep as slow as 2 ej cle 
F»C 1 




pet s^eoIlll thus permitting Msinliiation of piilvj wa\es durin„ anj fiic second 
Period Our present insttunmil is enpaWe of s'Tichronooslr recording fi\e 
pressure lanablis Thepaapennt be <alil*rat«l against a mcrcurj imnomeler 
for a standard deflection on the record and on the catlinde ra^ tube After this 
adjastnient Iiils been roide a switch iKnrnts nttenuation of the deflection sen 
smTlt^ III the follomng proporlions D-4W) 0200 0 100 050 and 0 ’o To 
attain perfect balance a varialile nsistor and capacitor are regulated from the 
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instrument riancf Induotuc balance w obtained jd ibo g-'age Hscif -An output 
balancing control is aKo oiailaWe on the instrument r me) this allowing precise 
composition of the ©■KiiJJogniph rwoitl 

The pressure sensing dement it housed in a stctl cjlmdor fo the front of 
irhich the gauge diaphragm is acalcd (Pjg 3) Leads emerge from the orpositc 
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end of the ejlmdcr. uhuh is nlso seaUd The c>Iindcr snnglj fih a shortered 
- c c glass Lucr sj nnge, ihe residuil eharaber bein^ isolated to the diaphra m 
Jace by meins of a front and rear gasket The c\lincler is held firmly agunst 
these gaskets bj means of a threaded collar The light flexible gauge lead is 
fifteen ftet long and is fitted with a fourtenniml plug This entire nnit has 
been designed to w ithstand cither hot oi cold sterilization routines 



All file gauges mav be pliv„cd into a junction box, ivhich in turn is con 
nceted to the control unit containing the fisc cliannel amplifiers, the common 
carrier oscillator and the eiflioilt, rn tube together with its controls amplifier 
and sweep OsCiIHtor (higs 4 5 and 6> I ach amplifier mas simplj be pulled 
out of the controller to be replaced bj one with similar characteristics or one 
of different design such as might be cmploscd in cloctroeardiogiaphj A multi 
u — Jo tto recording 
oscillograph nie 
^ arious work 

areas in the hospital arc toimccicu i„ v -oo „ cans of a multi 

channel coaxial cable of 600 feet maximum length 
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static response ot this sjstcm Wstei I«™4 linear over iK r.nge o£ 0 100 
mm ot merenn (F>S 6) The naWral ftequenev of the flmd fllled gauge m m 
CSCMS of COO mclea p. r secoml Mhei, fittnl auth a SO gauge nceOlo ooc auO 
ooe-cpiarter inehee Itma the ftcuocnea respond is flat to 100 cjcics per eeeond 
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A phataft lai, of nVwal 30 ilosrets appears at 100 cycles per second 
This phaa-i. On'orpon 'tjI{ not be api>arcnt on ain reeortL* lAclj" to be made >n 
(onnection with biolo^jc iHMsU^iuni'* 
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factors affecting the diameter of large arteries 
WITH particular bfpbrence to TRAUJIATIC SPAS'M 

J B KiW3fOVTH, 3rD,*P A Stmeovf SID.andV Perlow.JID 
Boston, Mass 

(From the Feiearch Laboratents of the Hanard Medical School at the Moseach^elts 
General MoepUal) 


SIGNIFICVNCE OF THE PROBLFSI 

O PASM of large arteries lias long been recognized as a cliDicil condition 
O following trauma in the neighborhood of the vessels or directly to them 
and it has been called by many names such as traumatic arterial spasm, myo 
penic spasm, or “arterial stupor *' 

Traumatic spasm is a well known coraplicition of fractures particularly 
at the elbow joint, where Volkmann s ischemic contracture may be an end 
result Dissection of a large artery such as the femoral during the oper 
ation of femoral vein li(,atiQn or for purposes of artenographj, maj produce 
spasm as may the injudicious application of a tourniquet or a ntar miss by 
*1 projectile such as a rifle bullet * ‘ 

Opinion is di\ided as to the e^act mechanism of production of the con 
dition and paiticularlj as to the role played by nervous componentf. 2vo 
really efficacious form of treatment has been yet devised and this is not sur 
pn mg irhen the scant hnoulwlge of the physioJogr of large arteries i? con 
sidered 

PRFVIOLSWOBK 


The clinieal side of the problem has been considered at length by manv 
aiithois Reports of large arteo spasm following the near passage of fast 
projectiles v\ ere numerous during It orld ^\ ar I when the condition was some 
times referred to as Kroh'fc arterial stupor Moie recently other authors 
Cohen,* DeBakey and ^imeonc,^ and Qrifliths* have been interested in the 
subject and good bibliographies hav e been compiled 

Fundamental experimental work on the phvsiology of large vessels has 
been more scant than clinical obsenntions Lister* performed some expen 

- - «r. T « effect 


eing a 
erenco 

between the diameter of large artenes at sjstolic and diastolic pressure as 
they pulsated and therefore eonelnded that alterations in blood pressure did 
not affect the width of artencs This is a conclusion with which onr expen 
mental iindmgs are at variance 

MaeWilbam''’ of Aberdeen m J902 published the results of experiments 
on large artenes excised from oxen Mechanical trauma vvas found to pro 
duee spasm but electrical stimulation m vanous forms had no effect except 

This work w»s eupported In part W * erant from the Ufe Insurance Uedl al Besearrli 
Read at tne meeting of the SocJrtr oT Unltersltr Ourgeons San Francisco Calif Hard. 

** Unnersity of tonaon ara^elllne Fellow 
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for strong gih-xmc currents which were found to cause contraction 

^ram of his im estigntions such as the effects of evtrewe heat and cold and the 
application of various theimcats howe^eY bore bltle Testniblauci to i>h>-si 
ologic or therapeutic measures hesidts csTtJ'mg the disfldiantage of being in 
ntro espenmtnts Ormf* recorded the effects of sanous stimuli upon the 
arteries of the nbbit’s ear obsemedthrontb •» mitro'COpe and although these 
^es^e\s are consulenWs smaller, thej often hebnied m a simihr na% to the 
larger arteries such as the femoril ohsemed in this study 

ttoro Tcientlr attention hss been foeused upon tbe tiuestiou of tiers ows 
reflexes causing large arterj spssm (Barnes Trueta, and others” '■*) These 
workers ms estignted the role of saseular factors m the crush syndrome bi 
applying tourniquets to tbe timls of rabbit-, and Msinltzing the artcrnl tree 
bs means of niliop iqiie injections They iiere able In deinonstrste a shrink 
nge of the arterial tree m the leg eontnlitenl to the tourniquet md con 
eluded that this s\ as due to a nen om reflex 

Both leal and reflex spasm base been micstigated m the experiments 
nhic!) Mill be dfseribed here 

itmiODS 


The techniques used lu th^ present studj will be outlined before tbe ex 
perimenfnl Msiilts -ire nconnteil Rabbits and eats were used T nrtolrnchefll 
cannulation bilateral ragotomi, and division of the lemeal ss^npathetlc were 
perform».d as *1 routine 

of flu tr/<"mf Ptanuler — Most ohs>er\ atioiis nere made 
upon Ihi femoril arten of raid its or (its just belnii the inginml lipitneTit 
The irteri was exposed l»s nnking n short tnnsserse incision thYongb the 
skin iml deep fisen lod In enrefiil dl^''eot^on with i sharp scllpeJ ilpflning 
iN bofiJers for ilioiit oiu qnartei inch iii extent \ thin Jiier of lolijntirj 
tausjjU oxrthes tbe fcmornl arterc in the rabbit and this hid to he rcmoied 
Care kis faktn to leiie is much eon/Ketne tissue is possible imind tliv 
arteri in «ach case so tbit ini possible pernrferiaJ nene plexus in the nd 
mititia MIS left intict 

In those ei«es in which thi elTeel of niechmicil traiiim wis being stud 
led the dl^s(ctIon mis cimed bciicith the irterj is well so thit a length of 
(otton thread cemhJ be pisj^d under « and used to cm the avterx -i shirp 
stretch 

In certain cues where it was desired t<? exchide iienoiis tiotors the id 
seiititn WIS remoied during the dissection which wis (irriid up and down 
the arten for i soniewhit preifer length This for cMrnple wis the routine 
method of dissection in those eisi.s where reflex spisiii wis heint, stjdied ind 
for which simpatlieefomi bid lieen pirfoMned to exclude lunons meeJi 
atiisms 


In order to asoid dning of tbe arterial or surroniuling tixsues thei 
wer^ kept roiend bi a sJnlloa pool of Iiqmd paraffin t isuiliznion through 
tins w IS pond and the hfcnl edpes of the artery w ere w ell defined 

\Vhcn the (fffcts of igenis suth as rJeytricil stimnluion or mechameal 
trauma applied directly to the arterial wall were being studied, (be liquid 
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pnnfRn could not be used nnd instead the tissues were kept moistened from 
time to time w ith di ups of physiologic snbne solution 

In the preliminirj explontoiy experiments naked eve oliservation of 
the artery w as used but in the majontj of cases a Dauseh and Lomb dissect 
ing itiiLroscope with a ZeisS micrometer eyepiece was einploved 'Mignifiea 
tion m the region of 10 times was obtained and measurements could be made 
to two decimal plates of a millimetei No unduly biight or close source of 
light v\ as necessarv so that problems of heiting by the light sourit did not 
arise 

Mcasuiemint of Paii' 1 oZunie — In most annuals infoimation about the 
state of the peripbeial eiicalstion concomitant with large vessel changes «as 
obtained irom plethjsmognphs applied to the paws These consisted of 
glass tubes connected to ricoiding dtvitcs writing upon smoked piper on a 
knnogiaph A\atcr hiths surroundetl the glass tubes to nullify the effect 
of fluctuation m room temperature and it was endeavored to keep this as 
constant as possible A record was Kept of room terapenture duiing the ex 
periinpiit so that effects due to am niarlfe<l changes could he Knowr and ex 
eluded The volume of pav indudid tn the plethvsmognph was usinllj 
alxjut 40 e e and an iirfight sc tl vi is made I etween the pJcthvsmogt iph and 
the closely clipped sKin of the limb with a glue made of printer s compound 
Leal ago was carefully tested when the apparatus w is first set tip and cor 
letted it present 

iToitrJugucfs — Parts of the iinestigaiion of reflex spasm consisted of a 
series of touiniqiiet expenments on robbits similar to those perfoimed hy 
Trueta ind his eo wotKers'* '•* and an exoctiv similar method of appJieifion 
of a inbbei covered wm tourniquet was vised After a mitnbei of experi 
mints sonu ilisjilv images ot this ttchnique lecamt evident congestion of the 
Mins of the leg alwavs occuireil is it is impowlle to tighten the wire raji 
idh fmthermorc, the artiij Iving between (he ftniui and fillet ts hii oier 
which the wire passed is piotected and at tend occlusion often did not occtir 
at once hut only after some suellmr. of the limb had taken place through 
venous ol struction This made iineoitam the exact duration ut arterial oi 
elusion iHowed local swelling to take place Infore release of the foiirnnjiiet 
and Closed the animal to get a small transfusion of s.tagnant blood when the 
wire was released 

It was thought that a simple rubber aiteiial touiniqiiet applied to the 
thigh just below the (ubei ischii was mort simple and desinlde md this was 
adopted for the latei towiniquet cxperunentsi Au Esiwaich bandage was 
tightly applied to the bmb befoie the rubber tourniquet in order to avoid 
venm^s congestion 

Blood Pressure Betortls — ^The caiotid blood prcssine vias recordc<l during 
the expenments bj means ot a glass cannula feoited with Dri film” to help 
prevent dotting) tied info the n^ht common carotid aitcry and connected by 
a system filled with 3 per iint sodium citrate to a mercuiy manometer writ 
ing upon a smoked drum 
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— Intnpentoncil \eniljutal supplemented In open ether ^hen 
necessnr}, \%as nied on the first ammMs. m the tourniquet experiments m the 
same wa\ as Trueta and his couorkers* “ had used it ^embntal acts onh 
for about seienti fiie minutes and therefore requires repetition Open ether 
causes fluctuations in blood pressure and secondarr effects upon the aaseular 
sjstem In the later tourniquet experiments, therefore longer acting an 
esthetics which paie a steadier preparation with less rapid deterioration were 
used Iiitraacnoiis 2o per cent urethane 8cc per kilognni bodi weight, was 
emploaed or in cases where no reflex actuits was being iiuestigated Dial 
urethane • 0 7 c c per kilogram intrapcntoneall', was used 


FXPLORVTora EXTEPIJIEXTS 

V a arietj of different maneurers was carried out and the effects observed 
b> the naked rjc on the femoral arlcn of both sides (set Table I) Some of 
these ptaccdures were then selected for studs m greater detail 

Is targe \rfer!/ ^pasm Unogs Acc-ompaHud by Spasm of CoUaieraU^ In 
most of these experiments comomitnnt limb aohime records were made with 
plethi smogrophs on the paws *'pasm of the femoral artera produced hj 
mechanical trauma did not affect the aolunic of the paw on tJie same side or at 
least no more than simple ligature did Tlui> finding is inconsistent with the 
Slew sometimes adi meed tint actuc spasm of the whole arterial tree follows 
segmental spasm ot a lare,c arteia On the other hand decrease m limb volume 
did occur i! the spasm extended sufflcieiith far along tlie nrten to include the 
openings of branches 


Tabu T 1 tsi i or 1 srioMToTT OBStri moss 



rrercT os WAirmii or n moral 


ARKn 


<S\KIU) r\t OBSfPVATlOSS^ 


SAMrSlDE 

OPPOSITE BID! 

1 iriuiiia .longitui.mi or inu 

Herres e 

XU 

- 

I I>eor«a p 

' Dpprea e 


Xil 



XU 

! Xii 


All 



XU 

! xii 

taniti Wnw5^^m lo fenlral ent of fomorel 

XU 

XU 

S tar-iJi tiniulation lo femoral TMn 

« Mwhanrnlly prtKlurel jam of feraoril w.n 

H' I ij.Rlur( of fenionl roio 

” tiQtulwon on ja tic f^mont 

XU 

XU 

XU 

XU 

XU 

XU 

Xil 

XU 


XU 

XU 


DJktation 

Xotol crrel 


Tr* of Other Inrnt Irtcries Compare Mtth the 

erus o Jitr than tht femoral l\ei>elitnc electric stimuli of \anous 

M»nuf»c(urtJ b' CIba rh«rmac»uti<^ Prulurc. In >5 


•ummlt. X 3 



456 


KP^MO^.TH SIMEONE AND PEPLOW 




diaractensties were apjilieJ to the upper and lower abdominal aorta tbe carotid, 
and the iliac artenea of ralibils and lati. In no case tv as sisniicant narroirint 
obser\ ed 

Response to mechanical traunta $ach as that produced bj a sharp jerk with 
a thread placed under the arterj is recorded in Table II for different arteries 
Sections of these arteries were remored from the animals and examined micro- 
scopicallj after staining with hemator^lin and eosin or Masson s stain The 
amoimt of elastic and fibrous tissue present in proportion to muscle was much 
greater m the arteries m which spasm was difficult to produce Complete occlu 
Sion b\ traumatic spasm could not be pioduccd at all in the aorta which has a 
high proportion of librous tissue It also has a high blood pressure, a factor 
which was studied more closeh in the detailed experiments 

It is interesting to note that John Iluntei'* observed that the larger arteries 
of the cow ’j, plarenta contractetl less, easilj than the smaller ones 

pETtlUED nXPERWENTS 

Factors affecting arterial diameter which were chosen for moie detailed 
study fell under two headings (1) those acting directly upon the ies>*el such 
as changes m blocxl pressure mechanical trauma or the possible effect of 
vasomotor nerves (2) nervous factors acting reflexlj from other parts of the 
bod> 

The first group was studied m both cats and rabbits using tlie techniques 
already described of direct observation of the diaiuefer of the lemotal arterv 
with concomitant limb volume records bv plethvsniographic means 

IJcflex arterial spasm was studied pirticularlj in rabbits in a senes of 
tourniguet experiments m each of which the behavior of the nulit femoral arterj 

Table II Pboooction op spvsm bv Meciunicii. Meins iv Xapiolb Abteries or tbs 
Rabbit am» the Cat 
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adrenalin producing a rise in blood picssure caused a parallel mciease in 
dnmeter of the arterv This occurred m both the intact and sympathec 
tomizecl limb (see Tigs 1, 2, and 3) The limb volume shrinks in a syrapathec 
tomized limb but swells m the intict one following adrenalin injeefion In 
the latter case the vessels are prcsumibly constricted to start with and the 
increase m limb volume is pnrelj passive Faiadie stimuhtion of the cen 
tra! part of the cut brachial plexus produccvl a reflex rise in blood pressure 
and the diameter of the artery was seen to enlarge simultaneously and shrink 
to its former sire as the blood pressure fell once mot e (Fig 4) 




Fluctuations in blood pressure due to the admimstiation of open ether 
.aused parallel changes m arterial diameter Fig 5 shows how the dnmeter 
decreased when fall in blood pressme occurred after administration of open 

.n.^,-tmns ol Nembutal prodneeil a fall in blood pressure 
with paraUelMnoi^mS of •‘I’ Tie pm.»re .nd duosler 
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variations occvimliB vifj, ether and Nemlratiil mfluenceii „„r ehoioe of aa 
esiiietic lyents for the Jater tourniquet expenments 

Other agents proilucing a fall in blood pressure such as Priscol or wjee 
none of odrenalm follovvmg r„se„l • prodaeed the same fall m artenal d, 
ameter The chaiiBes m artenal diameter mih all the different dnies or mevli 
anisms aftermg fifootl pressure indicated thit the \essel behaved pissivelv 
like an elastic tube On some occasions^, howeiei, t some^^h^t different type 




Fir ■■ — Kabhit miMthetlM t with ’Sembotil <ntral>«riton»aIlr CO I co pe*" 

Adrenalin 0 u c c lntra\enou?l> at fpvrth airnal Order of iwortls a* In Jie i Thl§ lllustrne 
release of the ratchet mcehuilam of otootli mu cle ai»ers which sometimes taXe up a r v 
nsttnc 1 oetb with increa e In bliod p esaure 

of chsnge occurred in nsponse to pionounced or prolonged rise in blood 
Pleasure produced by slon witrivenoite admmKtrttion of adrenilin the artprj 
rspidly dilated to almost tince its former diimeter and remained at this sue 
varving by the usual amounts from this ne'v diameter -with subsequent Wood 
pressiu-p -vanalious (see Figs 3 and 7) This suggested that the muscle fibers 
had taken up a ntv resting length md that some mechanism similar to the 
‘ ratchet’ mechanism of bit ah es had been releasetl 

^crlOl^^ Control of lArgt Arienj Z)irt»i</er— Electric, stimulation of the 
lumbar sympithctic and of the arterj itself was used to attempt to 0cm 
rXirplshed bv Clbs- 
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omtwte chanees m clnmeler Tht Uowl rraaaur, «aa recorded in all ftcae 
caperlmenta m order to exclude dnitlrter elilligea due to it? \atiatton The 
lumbvr ejTHinthetic trunk vas isolitsd nnd di\tded as high is posiible uftere 
It first appetrcd in the nhdomrn from under eoier of the iliaphragmatie crii? 
Eleetroiles were placed under the cMin just this point of section the 

nl domon closed and the hlood pressure allowed to stabilixt This high poM 
tiw\ on the chain was chosen to ensure that stimulation occurred from (he 
frst and second lumbar giiiRln which mijrht siipph fibers to the femoral 
arter\ downward Kipetitiie electric stiniulitioii with an clectionic stimu 
lator* was then applied in aoltases aaniiiR from 2 to 20 usiiallj using a hi 
phasic current of 0 j to 2 0 miUiseeuiuK diuation at a irequenea of 10 per sec 
Olid Iffectne sampathetic stimnhtioii was cMdent in the ribVit and cat bs 



shrink igi o[ tht Mthinii ot fh« litnb in the |>l<th\xnii>!.ri]ih and also in the cat 
b3 erection of the ham of its till Jii no ease wi., am diniinutiun in the di 
iimetcr of th« femoral artera o1>serae<l (see 1 ig S) Identical results were ob 
laireil m both the rabbit and cat The fcmonl nrter\ was iKo stimulated, 
directh with similar repctitiae stimuli using electrodes held m contact with 
the nrlera on a rigid stand aahnh presented aiij inoacment likelj to taiisi 
meolianicsi tiaunia I pen no occasion did an\ change in diameter attributable 
to the el«/tric stiniiihis occur In these eaptnmciUs the aihentitn and pen 
arterial tissue had been left m sitn tFjg 9) 

Those results indiiate an fllisence of aasmnotor fibers controlling the 
femoral arteries and similar experiments alreada mentioned upon other large 
a esyels w i rc in agreement 

M»nyf»cture.l by the rr» a In tnimeat Cantpapy 
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vamtioM occt.rnnB „.lh etke, and Nembutal .nilueneed oar choice of .a 
esthetic agents for the Hter tourniquet expenments 

other OBCnta p, oducing a fall m blood preaeure, such as Priuol or laiec 
tions of adrenalm follompg Pnscol* produced the same fall m arternl di 
ameter The chinBes m arternl diameter uilh all the different ilruBS or aiech 
nnisma altering Mood presaiire mdieated thit the aessel behaicd passivelr 
like an ehstic tube On some oecnsions, honeier, a somewhat different fjre 




of chsnge occurred in lesponsc to pionouncefl oi jirolnngid rises in Mood 
pressure produced by slow mtriveiious adnuiuatratioii of adreinlm the arterj 
npidly dilated to almost twice its former diameter and remained at this size 
varying bv the usual amounts fiom this new diameter with subsequent blood 
pressure \ariations {see Figs 3 ami 7) This suggested that the muscle fibers 
had taken up a new resting length and that some mechanism similar to the 
‘ ‘ ratchet ’ ’ mechanism of bn ah cs had been released 

Venous Control of Large Artery Diameter —Flectnc stimulation of the 
lumbar sympathetic and of the artery itself was used to attempt to dem 


Furnished hr Clba 
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fraeiorj am^ further stimulation sometimes c%en protiucefl fusifoTin 

ilibtatiou similar to that destribed In (»rant” m th» rahtnt s ear 

Kc{(fx &{)a«;iii of Lorrje Arlenes — Bdrne:> and Trueta'* working ^ itli rah 
bits, demonstrated a shnuknge of the artcnal tree of the hind le, on the side 
opposite to thit, on nhwh 'i taumifivet bad been m plact for a time gnatcr than 
an arbUTuTi period of four and s half hours Injtctton of thorotrast into the 
ahdonnnaV aorta and radio jraptw were nsc^l to outline the \essels of the innd 
legs Tructa and associates” used similar tecliingtie*- and eon(?Iuded that the 
distant sasenUr effects were dnclo nenons reflex incehaii>'*ins 

t senes oi tourniquet experiments w is peffoimed tq eramuio the qncs 
tion of ' reflex’ spasm mon closeh nnd some aspects of these hare been al 
hided to ptesionslj umhr the hindme ol Methods Record’ of the hmd 
hnii) s ohitnes blood pressure mid nght feinor-iJ artcfi dnmeter Mere begun 
about one half hour befort release of the toiirmfluet whieh sfas- npplied as a 
fromement routine olwas^ to the left thigh 'fhe diameter rceords and the 
records of limb lolume and hloml pressure on the smoked dnini were after 
Marti representtd on piper in graphic form for etch imnnl Fie 10 is *ni 
eMinplc of the tipical pHtcrii found in tbi nniiinls udh intict nefrous sis 
fern and fig II is in example of tint found in ninmal’ in which hdnttril 
lumlnr «niipothcctoinj (Li through S nr S> lud loeal periarterial deiimi 
tion ot ttie right f« inorul irK r\ hid been perfornmd &hi inkage of the eontro 
/atcfii fee inif of the femoral irlen occurred in both groups is did a fill in 
Iilood pressure 

Tible III summiriic'i the fiuduipv m auinids with mtict nersciiis sss 
hills ami Tihfe ft siiniiiiirizts those in which the pitliMijs hid been inter 
rupted 

coMiiFNTsox nnu- iti (ToirMqirx txi FWMfxTs ox istvct imimusI 

iwntAnirf — NcniliUtil isouietinu- Mifji ihe iddilion of open etherj m is 
U sed 1 / t}tc fast il ciscs /fnpi.i detpnorition si is found to occur This in 
I Ibrsn Ins hs« J tneaust jt ssis desired |o npcit exmtlj the technique of 
Ilirups 7j' 1 ''r o a ” I chinge Mas made to unth me iti the liter esyen 
Jttit}’! fi tinhr Co protfiue n more stililt pwpiration iiid one Mhich did not 
dett nonte so njudli 

Re(. inlKss of the inrsihiiie us(d the relation hetMcen thingcs m contra 
litint Up snliime md irirrjil diiiurter and chim^es in blood pressure re 
•named tonstaiit 


Type of 7’ourniqufl--\\,th one ivciption all immiK in Mhieh i wire 
tourniquet ms itsp<| dcufopnf cnii^tioQ of the limb Mhich shrink iftcr rt 
moMl of the win 

Conlrololfril Tcg I ffltimr -^?hiwkai.e oteimd in all cases hot i hi 
two of Ihcse ihriY CISC' the hli*«J pTesMire n maiiicd at a hi«h Jecel dunnc the 
pt ruxl of ohsen atioii 

Rijlht f naornl \ritrij l>tanteter — In all co'cs obsersed tiic ri^ht femoral 
artem diameter dmuiitshcl diu-«g #i,r fwo-f of ohscnation, except in one 
case fnmmal 0 ) ‘ o uuc 
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lrac'\\ illiam'" found that stimulahon with a atrone galvame current 
cauaeil some contraction of pieces of o\ arterj in ijtro Using the same tech 
nique as before ive applied gahaliic stimuli to tho femoral arteries of rabbits 
aarjmg the strength from 4 to 11 volts A mail-ed local dilatation of the 
arterj took place in the region of the electrodes The dilatation took some 
one naif to one minute to occur and suLsidcd tiinidlj vhen the current uai 
-'topped The degree of dilatation was larger with higher voltages but qnite 
definite nt 4 volts It wss reiiested scversl times both on vessiL with intact 
adventitia hkI onwessels with th« adventitia removed The response was tlie 
same in either case, suggesting that nervous factors jihvcd no psrt m the phe 
nomenon 



ht^pontc to ilcchiintcaf Irauma — In <i>iitinst to the negativi. lesjioiises 
to iici \e stiinii! itiuii inechitnK tl tianinn eisilv protlucetl b]) ism in the femoral 
artei} of the nbbit or cat I ongitndimj ^tietching ot a segment tnnsverse 
stretching Ij means of fine dissecting tiiucps or pinclunt nil proilueed it 
constnntlj Ripul stretching w is more effective than slow V method which 
give i constinth rcpeitabic stimulus without dniinging the vessel was that 
obtained tiv giving the v css« 1 t sfaiip jerk at light ingles wntli a length of cot 
ton thread pissed under it This pruilucdl spasm of n segment of artcrv 
which came on in i slow niul wonujikc fashion the lumen became oeehided 
and pulsation disapiieared This spasm i.rnluall} wore off if the vessel was 
left undisturbed and bv the end of one hoar the vessel usually returned to its 
iiiitnl diametei Similar behavior was olseived in vessels dcnervate.l b> re 
moval of the adventitial coat Immediate!} after relavation further stretch 
mg was found to produce little or no response The muscle fibers were re 
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Tncton 'iml further stimulation sometimes e\eii produced localized fusiform 
dilatation similar to that desetilied ba Crant“ iq the rabbit’s ear 

hcfiex bpam of large Arf tries —BAvnes and Trueta '* norKing nitli rab 
bits demonstrated a shrinkage of the arterial tret of the hmd leg on the side 
opposite to that on which a tourniquet had been m place for a time greater than 
an arbitrars iienod of four and a half hours Injection of thorotrast into the 
abdominal aorta and radiographs neie used to outline the aessels of the hind 
legs Tiueta and associates'* used similar techniques and concluded that the 
distant vascular effects n ere due to nervous reflev mechanisms 

senes of touniiquct experiments uas perfoimed to examine the ques 
tion of “reflex spasm more closelv and some aspects of these haie been al 
hided to prevuiush under the heading of Methods Records of the hind 
limb lolumes blood pressure and right femoral arterj diameter were begun 
about one half hour before release of the tourniquet which was applied as a 
coniement routine slwsjs to the left thigh The diameter records and the 
roconls of limb volume and blood pressure on the smoked drum were after 
ward repro'scuted on paper in graphn. form for rich animal Fig 30 is an 
example of the ta-pical pattern found in the animals with intact nervous 8\s 
tern and hig 11 ls an examplt of that found in animals in which bilateral 
lumbar BMnpathectomj (Li thiough S or Sj) and local periarterial deiiena 
tion of the rit,ht femoral arten had been performed Shrinkage of the contra 
lateral leg and of the femoral arler> oecurnd in both groups as did a fall in 
blood pressurt 

Table III summarizes the findings in animals with intact nerious sss 
terns and Table I\ summarizes those m which the pathwais had been inter 
rupted 

COJIMFSTSOV TlllLF III (TOl RMQrFT F\1 FRIMESTS OS ISTICT ISIIUI.S) 

liifit/uam— Nembutal (sonicliiiies with the addition of open ether) was 
Used in the first 11 easts Rapid deterioration sins found to occur This an 
esthtsii wss us,ea because it was desired to repeat exacth the technique of 
1 arncb and Tnieta ’ V change was made to urethane in the later evperi 
nunfs 111 onler to produce a more stable preparation and one which did not 
delt norite so rapidh 

hegardltss of the anesthetic used lh« relation bitween changes in contra 
hteril hg lolume and artenal diameter and changes m blood pnssiire re 
in allied constant 

Type of ToimiKjHft— 'With one exieption all animals, in which a wire 
tnurmquit was used tleiclopetl congestion of the limb which shrank after re 
niosal of the wire 

Contralateral leg 1 olumc — Shrinkage occiirroil in all eases but 3 In 
two of these throe oxsos the blood pressure remained at a high Iciel during the 
periixl of ole.cn ati.m 

hiphf Ffiiiorol Xrtery Viamclrr — In all eases obsened the n^ht femoral 
arten diameter diminishcsl during the period of observation except in one 
case (animnl <1\ ‘ 
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. 1-6 raiMETEBOPUBri IBTEKIES 

Number } 

JIM rrmure -Th. Woo.l pnsMirf Ml <tarms the period ot oliwri otion 
m iitao,t oTero else Moot ot the uoroiili. urtb . nil.lier toimmiMt sliooed 
■m oecelcnt.on m the i-ite ot tall just otter lemotol ot the tourniquet This 
lias not notiee-iWe iihen o iiite cm ims used presitni-iUs iKoottse the nliliit 
receiied a snioU transfusion from the disleinled inns iiheli the lure iias re 
moMtl 

Ven )(l of Oh^rri ahon -^Tht pt nocl of ol str\ lUvn referred to m the Hst 
column wib th-it time ilurin? which srocKl Wood pressure, les \ol\iine nnd 
•bt\eYi'\\ dimeter ol seri itions were m-ule usu-ilh from n ftw minutes, be 
fore the release of the tourmqiiet uutil the nutmol dud ot showed mirKed 
si,-ns of deterioration lUhouffh some of iW earlier c\penuutvts ssete duucou 
tinned before this occurred 


COMXlFNlS ON TlW 1 It 

C OSes I ml 2 \\«.rt anmwls in which all the somatic jien cs of the left hind 
(iiidis had hetii divided 'll points where the' left the pelvis one week before 
appljinj? the toumniuet to fh< left thitrh The object was to see whether ro 
ntov v( of these ifferent pi^bwars of i possible icflev an would influence the 
shrinkaRc of liinh volume ami arternl diameter upon the opposite side It 
did not do this in cithei iwimnl 

In the retininuip cicht tsM!> (imni «K > to lOi which had bem iMnpathec 
toim/ed it was found thst 

1 Tht coit^rflhiffrof hm(i loJmnc shrvuk m (our ro«c in owe fluctuatwl 
ill another anil in two was not rcvonled owin to the poor coiidiMon of the 
vTunnls 

Host showed niinor flueluations oft<n in the opposilc rliro tio i to the 
hloml piessiift whiih wiri not noticed in lh< iiitKt ‘ininnls This i in line 
with the oUtrvntuuis of Ihd«* nnd Sloiison* on svmp'itluttomi/ d mil iJe 
mrv atcii Iiml s when iiu tstiR iluic vasodihtor action 

2 Dintiiflrr nf hinh! Ftnwrn! Ir/crt; The diameter shrank in six out of 
111. 'if c ISIS followinc tin tiend of the blood pussim Of the icmiiiiiiifr two 
ciMs DU hi 1 1 virv low ( food pn'vsim (JU mm i at thestirt ami thi other 
miwdilud ilmost if mici uixini-disst of the tourniqini 

1 li/oil I re SMI rt \ cviur d dovsns vrt\ trend octurrevl vlurin_, the pel lovl 
of ohserv iti.m i.nnv { inJW uifji (ht shnnkiRi of th« eoiifnhteral femur i! 
art^r> 

‘'luiiitiirirmt the find; iffs «i fht founiinuet txpinnuiits it is cniichidtd 
tlvM shruvVv-iu' v)f the srtirv inil ciwrtnlitctsl limb sohimc most certiinij 
took pi ice hut that if oicnrrcd /with minor differericis in let volume ehmee) 
m \ioth the inlscj nninnls uul in those «hith hid dciiirsitid (sr sviiipathcc 
tonii?cd hulls The shrmhite of thi nrterv went aloiit oifh a falhnu blood 
pressure and in no case were ihnipt chmses olist rveil such ns nii^lit hive heen 
o\p»et«d from tlir ictnition of a nenoiis Mfhx 12 and n are portion 

excised from the r.co-dt o( an inticf and i bv mpathecfnmi/ed inimal re 
^icctivch shnwmjj thi events whuh ncurred on rclcise of the tourniquet 
No abrupt changes were evident si eh as mieht bt expected were i nervous 
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^cl me 6 DIAMeTFH 0> LAKOE AKTERIES and TPAUilATlC SPASAl 

Number } 

r€l\eT ictiratoi The mm; doftniita trends m rrternl diameter 

and rontralateral liE rolume oecnrred in both innet ami stinpathci tomiaed 

as tlie \>lood ptesMire fell subsequenth 
nisco&ijiON 

Spasm of the large arfcnes resulting from traaima has been recognized for 
tnanv a ears and its clinical significance bis been emphasized Of great m 
tercst have hecn the reports of arterial spasm follooimg trauma to the tontra 
lateral Iwnb Barnes and Tmcta’ l»a\e presented artenopr iphic e\ ulenee and 
suggested that this contralateral arterial spasm ocewto, as a result of a nervous 
refles Because of the clinical and physiologic impbeations it nas thoii|,bt 
desiraWc to reinaestigatc the problem of refle\ spasm” m the large arteries 
On the basis of amiable eiideiKe (Moore and Moore ** Moore and Single 
ton,>* and Smieone and IVatkms'*) refles effects from irritation of large 
arteries Mould not be evpected The radiographic data obtained br Barnes 
and Triieta Mere retorded some lime after release of the tourniquet During 
this lapse of time po»-sible changes m the aitenal blood pressure of the an 
imils Mhich per sc might haie affectcil the caliber of the arteries, were Jiot 
recorded Tlies used light nembutal anesthesia supplemented Mjth ether 
Mhen nettled The po>sible effects of siipplementars anesthesia itself on 
atteml caliber Mere nol controlled Tht- technique of artmographs msohed 
t.cliofotiii and aortic puncture The possible effects of those procedures them 
selies upon an. animal uhich is dettrionting after hours of anesthesia recjuire 
lOtiirol 

The results of e'spcriments recorded in this report indicate that changes 
in the diameter of the femoral arterj do occur after release of the tourm 
quet (Figs 10 and II) ffoMCrer it appeals that these changes ire purelj’ 
pnssiie In th< first plate the diameter of the irterp nnes in direct proper 
lion Mith the svstcmic artennl blood prissure Rises in blood pressure ob 
tainct! bs Mhatescr means an atttnded \*\ in increase in the diameter of the 
femoral arterr (Pigs I and 4) Falls Iti sjstemic blood pressure bi uhat 
eur incfJiods produced ar< attended b' a shrinkage of the femoral arters 
trigs 2 5 and G) lurlhermore these changes in diameter of the femoral 
arten occur rei.ardles.s of Mhelber Ibe srstmic nerves or the sjmpafhctie 
tieracs to the limb are intact or ablated (Tables III and IV Iigs 10 and II) 
Indeed 1 if. iq shows that m this particular raWut the slight fall in blood 
Prp5>sure associated with rrfeis* of the tourniquet mss attinded bv a shrinkage 
m the Mnipathectomizcd pan (upper p/etht^mographie record) Mithout anj 
shrinkage m the lu.rmalU wwrsated pan (lower pUthssmognphic reconl) 
Ilnd a refles been produced b> rcrooral of the tourniquet one would have ex 
P.cted a greater chante in the normally innervated limb than in the ssmpa 
Ihevtonnzed limb 

The experiments reported m this pajHT bale further tcstetl the concept of 
reflex spasm in large artccus In lists on the efferent segrnetits of (he possible 
ivHex nrc Cumulation of tbi deeeiitralized lumbar gangliomtcd trunk pro 
ducoil pletbvsmograpbie shnnkaf.! of the paw Mithout shrinkage of the 
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femoral arterj (Iig 8) Iltrwt electric stimuHtion of the femoral ar 
re"} and ns aihentilia prodiieetl no change m the cahl.er of thn \essel 
(Tig 9) If the femoral artery avere a part of a re^er are ote niwiW 
expect that these piocediires atohIcT affect its caliber These obsemtions 
are m accord avith the findings of JIac'W ilham'* on excised arterial segments 
and «ith thos» of RoieiiWnetli and Cannon’* on the denenated iiictititnio 
nieinhraue 

That the criticism of tht administrafiun of additional anesthetic agent 
during the experiment is reasonable is demonstrated bj Figs 5 and G, whu-h 
indicate that both nembutal and ether may themsehes pioduce a change m 
the diameter of the femoral arterj as a result of their effect on the svstemii. 
blood pressure 

Tht experiments leportoil here snggest thit svhile the ftmoral arfeiT 
IS not under the direct eontiol of the nervous sjstem it can alter its size on 
a myogenic basis (stretch) ami as a passne reflection of the sastenuc blood 
pressure 

A curioais phenomenon vios observed during the course pf these expen 
menfs rollowing positive stretching o{ the artery hi a rise m sistemic Wood 
pressure induced bv adrenalin the wall of the orterj snddenlj iclaxed anil 
assumed a new resting position (Figs, i and 7), reminuu-ent of the mollusc 
adductoi with its “ratchet device ” The behavior of the irterial diameter 
sub''pq,uentlv followed the various stimuli in the usual manner liuf from its 
new resting level 

CONCt UblOXS 

3 Locttl segmental spa^m m the large arteries can he prwlucid by me 
chinical trauma irrespective of the pic-ence of the adventitia and po sihle 
iieive supplj 

2 Electtie stimulation of the sympathetic nerve supph to the limb or of 
the artirj and its adventitia direitly fins failed to reved evidence of nem/us 
motor control of the large artenes 

1 After release of a tonnnquct applied to the thigh for two and one half 
to seven hours there i- a demonstrable shianhage of the contralateral femoial 
arterj 

4 The shrinkage of the femoral artery develojis slowlj and not abruptly 
after removal of the toiiniiquctliom the contralateral thigh 

5 The observed shrinkage of the femoral arteiw u a consequence of the 
gradual fall in blood pressure and not a result ot itflex activity 

6 The taliber of the large arteries follows passivelj the systemic blood 
pressure it inorea''es with rises in blood pieasuw and decreases with fall'j m 
blood pressure howsoever these are produced 

REFEKEXCES 
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femora] irtei^ (Fi^ 8) Pirett eJectnc ttimuhtion of the femoral ar 
tei^ and jts Tc]>entjtja prexliiced no change in the cnJiher of this vessel 
(Fjg 9) If the lemoral arterj -were a p^rt of reflex aie one MoiilJ 
expect that these procedure*; would aJTet-t its colib^r These obsenations 
are m aecoid with the findings of Msc^Villnm’® on excised arterial secuients 
and with those of RosenMueth and f innnn** on the denervoted nictitating 
JiKinhratie 

That the tntieism of tht admmistratjon of additional anesthetic agent 
during the experiment is reasonable is demoustnted bx I igs 5 and G which 
indicate that both nembutal ‘uid ether maj themselves produce a change in 
the diametei of the femoral artery ns «i result of their effect on the sjstennc 
blood pressure 

The expenments reported heic suggest that while (he femoral atferr 
IS not under the direct control of the nervous sjstem it can alter its sue on 
a m-vogenic basis (stretch) mil as s passive refleetion of the sjstemic Wood 
pressure 

A cuuous phenomenon was oliserxed duiing the course of Ihtse expen 
mi nts Follow ing positn e stref ebing t»f the ai terj bp a rise in s> stt mic blood 
preshUio induced bv ulrenalm, tin. wall of the arlerx snddenlv relaxed mil 
as limed a inw resting position (Figs 3 and 7), remituxceiit of the mollusc 
adductor with its "ratchet dexice ” The behaiior of the arterial diameter 
subsequently followed the vuioin stinnili m the usinl manner hut from rfs 
new resting level 

co\cLLr'>rovs 

1 Local segmental spasm iii the large aiienes cm be prodiiOLil b) me 
chanical trauma, irrespective of the piesciice of the adventitia md passiWe 
nerv e supply 

J Electric. stimnUUon of the sjmpvthetic nerve sappJv to the limb or of 
the artery md its adventitn directly has filled to reveal evidence of nervous 
motor control of the hige srtenes 

3 After release ol a tourniquet applied to the thigh lor two and one half 
to sev en hours there is a ilemonstr iblo shnnkae,® of the contnlateral femoral 
srterv 

4 The bhiinkagp of the femoral arterv develops slowlv and not ibmptiy 
after remov al of the tourniquet fn'in the contralateral thigh 

5 The observed shrink ige of the femoril arf**rj ly a consequence of the 
gz aduBl fill m blood jiressiirp and not a xesujt of reflex activ itv 

G The cdliber of the large aitenes follows pissuelv the svstemic blood 
pressure, it increases with iise-y m blood pressure and decreases with fads m 
blood pressure howsoever these are produced 
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ratieU? pkwra aud dividing md ligating four to sl^ intercostal nrtencs The 
anirml was then heinrmizccl using 1 0 mg per kilogram of My weight Non 
crushing damps were applied proximalh and distnilv and the aorta was par 
tiallj (Imded Glass cannulas approtimatelj the diameter of the aoita were 
inserted and secured with heav\ silk hgntares The ghss cannuhs wore con 
netted to the buhWe mder Twhber tubing the cutiie svstem having been filled 
with phvsiologicsl saline solution When the clamps wert removed all of the 
blood flowing throiiJi the desccmhng aortic aieh passed through the bubble 
meter (tigs^l and 2) Following removal of the damps the blood pressure 
usualh dropped from 20 to 60 mm of mertuiv After waiting for tbe blood 
pressure to return to its nnximiim level and become stabilized recorilingt- were 
taken of tbe rate of blood flmv resuhms from spontaneous cardiac sctivitv The 
heart was then stopped liv the rapid intrivcnoii!* injection of 10 0 to 100 ce 



of a saturated solution of magncsiiim sulfate and cardne massage was Ijcguii at 
a ^ate of CO limts per minute The ether valve in the positive pressure appara 
tus was shut off and loom air was used for ventilation of the lun^s during tbe 
remainder of the experiment Blood How throiuh the bubble meter was re 
rordod at frequuit intervals with vamng rales of cardiac compression and re 
laxation and of rntravoiioiis administrition of Wood and phvsinlogic saline snlu 
tion In most instances ttic exi»erimciit was terminated within fortv five minutes 
xUcr stopjung the heart liccauct unless adequate Idood was given there was si„ 
nifioant dudotion of the bltXKl volume due to oozing from raw surfaces 

In vstvcrimcnts nuasurin^ tbe blood flow througb tin carotid arterv the left 
^idt of the chest was opened and the animal was herjvarmizcd before inserting 
cannulas connected to the bubble meter into iht inrotid artcrj \fter record 
m,s of the carotid hlooil flow due to spontaneous cardiac activitv were taken 



AN EXPERIMLNTAL &TIID\ OF CARDIAf' MESSAGE 
Julian Johnson, MD, and CnAKUs K Kmr\ JID, Puilvdelphu Pa 
(Irom the llaTTtson. Depnrtmnt of Svrgtt/U Se$carch 'SehooU of Ufrfirtne CTmrmifj/ 0/ 

pvURINr the treatment of patients urth tartJiac arte-*f some of wfiom were 
•L/ recently reported upon * the authors have been uncertain about the rate at 
uhifh (Jtc heart should be compressed V review of the literature rtvesh a 
difterence of opinion Bost, m analyzing the seventv five cases of attempted 
cardiac resuscitation recorded before 1923, sfited that it was ‘prettj well agreed 
thst gentle compression of the heart should be earrierl out at about half the 
normal rate to allow the heart to fill well ’ Iiec and Downs* added twgntv tour 
cases to those, collected hj Bost and leeommended massage at a rite of ‘20 limes 
a minute for when it resumes itslieat it veill start slowlj Baiber and Sladden* 
reviewed the world literature in 1944 and suggested a late approsimatelj one 
half the normal or 40 or 50 times i>er minute fhev stated that a slow rate al 
lowed a more complete filling of the heart with an inciease in the strobe and 
mmiite volume output No data were picscnlwl 111 support of this statement 
Huzieka and Nicholson considered 40 limes a minute to lie the optimal rate 
while Crafoord* reported thnt he used alH>ui the same rlivtlim is the normal 
Jieartbcat 

Smec there hnie been no espcnnienlil studies to our knowlefloe of the 
rehttan^hip betucen the nte of mantm! cardiac compression and the artificial 
circulation pioduced the answer to this and to certain related problems were 
sought in the experiments herein described The nte of Woofl flow was con 
sidered to be the best criterion of the efficaev of cnrdiac massage 


F’CrmiMFNT METHODS 

The insfiumeiit used to messure Wood flow was the bubble rntter of Dntnhe 
and Schmidt ^ This instrument lias been found to I e aciiirate and dependable 
with no appreciable resistance to the Mood flovr even of smatl arteries (coronarc) 
and no marked deviations resulting from chaii.es m blood viscositj " 

Mongrel dogs averaging about 100 kilograms in weight were anesthetwd 
with ether An intratracheal tube was inserted and connected to an intermittent 
positive pressure apparatus delivering an air ether mivture The femoral veio 
was eaunulated for the administration of intravenous fluids and the mean arte 
rial pressure was retorded through a cannula in a carotid or femoral arferj 

In esperimcnts measuring the blood flow tbrou,Ii the thoracic aorta the left 
chest was opened thiough the fifth intercostal space and in some animals the 
adjacent costal cartila|,cs were divid«l in addition to incrvase exposure Ilemn- 
stasis was made as complete as jmssible to minimiws 00 /mg following hepariniza 
lion The aorta distal to the subclavian arterj was mobilized bv lefleeting the 
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parietal plcuri and clixidinR and ligabnR four to si'c interiost d arteries The 
anirml ^, 1 % then hepnrmizetl, u&inj 1 0 m,. per kilogrun of hod^ wciaht Non 
crushui" damps vert applied pro'timallx and diatnlU and the sorta Mas par 
tiallj divided Glass cuinulas approximately the diameter of the aoita were 
inserted and secured with heaix silk Iigattiics The "liss cnnmilas were con 
netted to the bubble metei bj rubber tubin* the entire si stem haiins been filled 
with phisiolosml sslme solution When the clamps wen? remoicd, all of the 
blood flowing through the desctiMliiii, lOrtie nreh passed tlirough the bubble 
meter (Figs 1 snd 3) Following rcraoinl of the clamps the blood pressure 
usujIU dropped from 20 to 60 mm of menurj After waiting for the blood 
jiressure to return to its nnxiniiim level and liecome stabilized recordings were 
taken of the rate of blood How nsulling from spoutnneous cardne nctiv iti The 
hesrt was then stopped bj the rapid mtrnienous injection of 100 to 15 0 oc 
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ANLXPFRIMlATVLSTUm Oh OARPUC AlAbb \C.L 

IlLIVN IOHN'JON, ^rp, A^D CllARLk-S K KiRHV ^ID PlflWPPLPIIU IH 
(Frow the Hanlon Dei^rtmnt «/ Surgwt Fixtarch Schools of iIc,U»«e C'«.,wt(y of 
Peimtshatua) 

r^ITRINf the treitnjent 0 / p7jjent9 uith canine arrest iOme of whom nm 
i—' rccciitl} reported upon * the nathois Ii t\e Utn imctrf am about the rate at 
^vhlcIl the heart should he compressed v icvictv of the literature re\efiN a 
diffcreneo of opinion Bost * in imhainK the scsentj fisc ews of otlempfej 
caniue resuscitation recorded before 19J3 st ittd tint U was ‘ prefti well agreed 
tint gentle comprission of the heart should he cirriccl out at shout hah the 
normaf ritt to affou the heait to fill welt ' Irfe and Downs’ ncMed twentj four 
cases to those collected bj Bost snd recoramended masss-e at a rite of ‘ 20 timp:. 
a minute for when it risumesilsbrjf it siill stait slowli Bubtr and Gladden' 
leviewed the world htoraturt in 1944 and suggested a ntt approsinintelj one 
haff the normal or 40 or '>0 times per minute TJiei stated that a slow rate j 1 
lowed a morn complete filling of the heart with iit nirresse in the stroXc and 
minute \olumo output No data weie picscutcd m support of this statement 
Buzichn and Nicholson considrretl 40 times a miiiuti to be the optimal rate 
while Crafoord* rciiortcd that he used about the same rhstlim is the norcial 
heartbeat 

Sinct there hnse heeii no espdimcntal studies to our hnowled'’e of the 
relationship between the rite of msnuil eaidiac compression and the artificial 
cireiilUion produced tin answer to this and to certoin iilited piobhms were 
sought in the etperimonts herein ilescnlnd The nti of Wood tlow was cob 
sidcred to be the bost criterion of tbe efilcacs of csrdido msswge 
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The iiistriiTTieiit used to mcosuri. WckwI flow was the Iniiible meter of Diiml e 
and Schmidt ’ This uisfrumeul has been found to le accunle and cltpondthle 
with no appreciable resistance |t» the bJooil flow esc n of smill arteries (coronsrj ) 
and no marked desutions icsnltm horn ehaii es in blood \lSlOS|^^ * 

Hons?iel do_s aieraginc ol>out 100 Kilo„rims in wcuht were ancsfhctircd 
with ether An intratrirheal tube was inserted md fonnectul to m inlimiittcni 
po^itue pressure ijiparatus delnenfi an airethei mixture The femoral icin 
wfls canunHtccl tor the administmticm of mtra'cnous fluids and the mnn arte 
rial pre s\m was reconlod through n canniils in n carotid or femoral arfcri 

In expenmeuts messuriiiR the blood flow through the Ihorai ic aorta the Mt 
chest was opened through the fifth mfcnostal space and in some animals the 
adjacent costal oUUaSss wcrt dnideil m flildition to increisc exposure Ilcmo 
stasis was made as rowp'etc s<< ^Kissilde to minimize oozut, following, heparinira 
tiou The aorta distal to the silhelasian arten wax mobilized hj rc/lecHii„ the 


Che Socl»ly of r"l»er»iey «!ui*»ins san Francl co Calif Jlar^h 


4"2 



C^^RDIAC MASSAGE 



ami J2f) times per minute In two instamc^ (C^iH.rimen 1 s 342 143) it wt*" pos 
siblo lev mosc more liloml In entxliat comptv'.sion than was mo'ed bs the span 
laiiooiisli katini! hetrt In botli of these e\r«?F»ntnts the sistohe prossnrt had 
drop/iul to 30 nun Kr foHowm, eannwlizatioti of the lorta ami this lui 
doubiodh icooiinted for the relativch slow rate of blood flow before the heart 
was stopped In ill other mstitites the rite of blood flotr during eardjac mas 
vnRp was less thin before the heiit w »•, stnppesl In no m&tnnee howocr, was 
the nto oi flow due to cardui compression it liO per minute less tlian one half 
of tint resiiltinR from the nonml spont menus heartbeat 

7 he Lfffct on the (arolid Imtilahon of Occlusion of the Thoracic Aorta 
Durtnq Cariltac Massneje —Since cenbtal e<itUe%l ti-^uc is belies cd to be the most 
swisifiie to inoxic damage dnrmj cirdiac irrcst it was of interest to determine 
wbei her cerebral blood flow eould tic lactevsisi t»v cjcclusion. of the tV.ocatie Aort-v 
during cardiac inissi_( t\ i8_ers> sn^gested this niancmcr to increase toronam 
artori flow but to our Knowleilse it has not been used or studied as a procedure 
to iiiereasi ccrcbnl blood flow and oxiftenitwn during cardiac resuscitation 
Table 111 shows the marhed mcreasi m carotid blwxl flow in three experiments 


Tabi r 111 1 rrrrr os < irorip Bioiw f«>w or Occlisios or the TnoBAcic \OPta Dceisi 
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tho heart t,os stoppetl a, before and eardae manage aas begun at the rale of 
60 time? per minute Frequent meotdings of the caioli.l blood «o>r were to 
talen nith and nithout the thoneie aorta o«li„|ed b, a nonernshiiig damp 
nitl. tamng rates of cordne compression, and null tan mg rates of blood and 
p/1% siolOo'ic saline solution injected mtmcnousli 



KESLL'n 

Effect of the hate of Cardiac Comprewoa on Mood I ton — In Tafi/e I the 
rate of blood fov, m the fhoncic aorti (six experiments) and m the carotid 
irtcrj (three experiments) is shown at different rites of cardiac compression 
The figures shown are the iven£,e of mant oonwcWtne ncorditijjs at 30 60 and 
120 compressions per minute V smaller number of reeordinmS it -lo and *10 
times a minute fell bet een the rales ol f!o« at 30 to 60 and 60 to 120 times per 
minute Up to a rate of 120 per miouh the nle of flon nppcircd to increase 
progressive^ as the rate of compression wis incmsid This was tnie when the 
blood \oliime hid bien depleted and the hurt felt rtlatneh empty a-, well os 
when rcnoiiv return wis adcfjuile anil the heart felt full in the openfor s hind 
Comparison of hUod flow D«e to ^pantantoui Ifcartbrat and to Cardiac 
Hostage —In Table 11 the rate ofbtooil flow m the thoneic aorta is shown with 
(a) spontaneous heartbeat with in i^en chest ami (b) cardne massagt at CO 
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one. Inlf the rate of 76 0 o c per miaHti. prwiutetl b^ holding tlie heart and com 
prisiing it between the fiu^jCis "ind Ihitnib 

COMMENT 

The Use of the bubble meter, m amiiate m&tiumcnt for measuring blood 
flow, afforded an opportiiiiitj to studj etttam details of the technique o£ ejr 
(Inc massage The fii-st attempts ol all who tried the piot-i-diiie were rehtuch 
inefftttual Practice was required in order to obtain maximal lates of blood 
flow There were seieral minor \ariations in the tcthnitiue ot holding the heart 
which were considered preferable bs different olKcricis but the most cfteeti'c 
manemer appeared to be compression between one or more digits m front and 
oiie or more digits behind the heart The bnman heart, in our expemnee, ma> 
be too lafoV to hold effcetir’ch id one hand and it mni be preferable to apph 
compression between two hands Conipiession ot the do,, s heait a^saiiist the 
antenoT chest wall was relatxvelj unsupccssfnl and massase thtovuh the intact 
diaphra.m proied to be n poor method Altliou„li some ciuulation has been 
shown Iw radioacti'c tracer teelinu|«es to result fiooi artiflcul sciitilation of tJic 
lungs'® It was not sufficient to be detectable witli the bubble meter in our ex 
penments 

The optimum rate at which the heart should be compressed appears to bo 
the fastest rate at which the heart can he compressed — at least up to 120 per 
minute Vt rates approaching 120 i>cr miiiwti fatigue of the operator becomes 
a limiting factor ^\hc^cas a rate of CO per niiuutr could b(. maintained for 
twenti flic to thuti minutes without great Uivomtort a rite of IJO per minute 
could not he continued for more than a few muiuies because of cramping pain 
tn the lorearm In piticuts requinn,, cardiac massige for more than a few 
minutes it would seem odiisabh therefore to proside a substitute for the opera 
tor in order to maintain a rapid rate 

The increase in carotid blood flow winch followed occlinion of the thoracic 
aorta during cardiac massage in dogs is rc,.arded as evidence m fuior of apph 
mg a noncrushing clamp or manual pressure at hast intcrmittcnth to the 
thoracic aorta of [.atients during (>ardiac resuscitation The additional n\j gena 
tion proiidcd to the brain and insocardium® at the exptnse of Some otjgen 
ckprualion of the more rccistant organa beloo the point of aortic, occlusion is 
probabU warranted during the biact period m which the issue of restoration of 
the heartbeat is settled 

The import ince of maiiilammg an adequate bloocl volume and supportuig 
the venous return to the hiarl In the rapid intravenous administration of blood 
or phvsiolo^ie saline solution bpcanie evident m these experiments In the ex 
citcment and (.onfusioii which mas acomiiam attempts at cardiac resuscitation 
in patients intravenous therapj must not be iicglected 


coxcnisioxs 

1 tcvhivvque of cardiac massa.c was studied do,s using the bubble 
meter ol Dumbe and Schmidt to measure the rate of blood flow 
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It 1 $ e^^{lent that a consideraWj larger \olunw of Wood defnered to llie 
cerebral imues during cardiac compression aihen a noncrudnn, clamp was au 
plied to the thoracic aorta 

The Effect of the hapid Admintstralton of /ntroicnous Plaids on the pate 
of Blood DuTxno Cardwe Massage ^Af ter fiheen to tirentj mimtcs of cardiac 
massage the blood flow m the thoraue aorta and carotid arterj decreased sig 
nificantlj in most eTpenmenfs ^\ hen this occurred, the heart *lt empt/ and 
there appeared to be inadequate diastolic filliii„ Althoiibh intra\enous saline 
solution lud been continuoiish administered at a moderate rate, oormg from the 
incision, due to hepaiimzition ssas rapid The poor scnoiis return to the heart 
appeared to be due to a decreased blood volume ^\hcll sahne solution or blood 
was injected rapidh (500 cc per minute) the heart could be felt to fill in tbi 
operator s hand and the blood flow returned to or exceeded that obtained soon 
after the heart was stopped In Experiment 132 for example the Mood flow 
through the thoracic aorta soon after the heart vras stopped was 172 ce per 
minute Ten minutes later when (he heart felt omptj, the rale of flow had 
fallen to 81 G c c per minute \ftcr COO < t of blood wen. rapidlj given (150 
ee per minute), the Wood flow inereasoil lo 202 Scc jicr minute 

Because of the t^encrahzed vascular snd capillorv dilatation which follows 
cardiac arrest and the low systolic pressure prodiired bj csrduc compression 
(40 mm Hg), the vtnous return to the Jieirl f> presumably poor during at 
tempted cardiac resuscitation The rapid miravenoiu administration of blood 
might increase the vonoux return sufficiently to provide on increased uicremenl 
tn the cardiac oatput of oxygenated Woo<l to the bnm and other vital organs 
This was done in Experiment 134 &oon after the heart was stopped, before 
there had been a significant depletion of the bloo<l volume 500 c c of blood viiro 
given intravenotislj in three minutes The rate of Meo<l flow m the thoracic 
aorta mcrcascif from JS3 6 to 344 6ee per minute 

Other Obsenattons — In rxpcnnient 157 in which the huhWe meter was 
connected to the abtloinmil aorta retropcntoiicallj three other points were 
studied as follows 

1 Does artificial ventilation of the lungs with intermittent intratracheal 
positive pressure produce sispiifleant eireulition of blood f Immediately after 
the heart was stopped an air bubble was introduced It did not move Anv 
movement of blond wJneh mav result from artifiewl ventilation as demonstrated 
by Thompson, Quimby and Smith*® with a radioactive tracer teihniquc wfls 
not apparent in the bubble meter 

2 Is cardiac massage through the intact diopliragm elTtctivet An upper 
jnidline incision was made and the opciatot attempted to compress the heart 
without dividing the diaphragm The heart could not be grasped, but blooil flow 
at a slow ra*c (17 0 c c per mmme) resulted from rhv ibmic thrusts at a rate of 
60 per minute against the apex of the heart 

3 Js compression of the heart against the anterior clicst wall an cfftetive 
method of cardiac massager The rbest was opened and this maneuver nt a rate 
of 60 per minute resulted in a Wood flow of 41 6 cc per mimifo which was about 



\N M.UA'TION or BU CTKOfiAbTHOGilArHl' IN THE 
PI VONO^IS 01 GAS.TKIC CANCFK 

PlllLlPA SVWAER. IIP , JoMTIIAI^ E Kho«>S, M D , VNP IIUTII TlAZLIt 
Pmu\nELriiu Pi 

(■From the Hartx^on i)r;iflr/mrt.e of reteanfi <ehooh of SleJinnr UHiierstl’f of 

rrniift/ltonui and the Smffifal Kenice of the HoH’iM of the 
rottrrttlf of Ptnosylranto) 

T ill clectrograstro^nm, as performed in tins senes, is a clnrt on iihich tlie 
potential differtnee lietiieen the gastric miieo&i 'iinl the shin is plotted 
against time for thirtj imimtes A\fter the first fifticn niimites the subject 
drinks 200 ce ot i\hole milk The elinunl applicnlion of the measurement 
of gastric potmtial was made h\ Ooodnun* in 1942 The phjsiologic e\pcri 
ment!. on whuh it is based go back at least fiftj nine jears to the work of 
Ilicdernian Pohlen ’ and others 

In this paper the method will be dtscribed firat It has been modified 
aUfchtU from that of Goodman* \eat the results m patients will he pro 
sented The risults hare been anahzed m taro waas, first ba comparing the 
interpretation of the electrogastrogram recordeel preoperativelj aaith the 
pathologic findings at operation and second b\ setting up certain rigid 
aahollj objectiac criteria lij vrhich all records could be classified as fl) tin 
diagnosable (2) mdicatiae of a benign status and (3) indicitiae of malig 
nanca Fmallj a feaa ol'scrvations made to throaa light on the relation of 
gastrn, potentnl to gastiic hadiMhlurK acid secretion aaill lie reported and 
the recent literature on this subject alluded to 

I ig 1 shoaas the test in progress The Lerinc tube to the stomach is filled 
aMth 01 N hadroohloric acid which peiniealcs n sponge ruliber plug in the 
lower end of the tube and at the outer end connects through a calomel hall 
fell to a high rcMstanee recording potentiometer The lower end of the tube 
is plTccd under fluoroscopic control agaiast the gastric aaall opposite the 
esoplngcal optning The other electrode is fiUc<l with 0 1 N sodium chloiidc 
and jdaced against a scinfied art i on the skin surface of the arm If these 
ta\o electrodes arc brought into direct contact through a potassium chloride 
bridge iin potential results 

Vfter the gastric tufn is placed the patient lies doam The leads are 
oimneeteil to the potentiometer and i record begun The normal stnmacli is 
elcctricalla iiegatiac to the shin ba a potential difference of 20 to SO milli 
aolts Mter a lasc line has been obtumd the subject drinks 200 c c of milk 
and the record !■> continued an additional fifteen miiuUes The test should 
be run after a fast of at least twelae hours Tapieal respoicsis are shoaan iti 
Iig 2 The normal stomach has a smooth eaen base line bt tween 20 and 60 
iiulliaolts The rcsj'onse to milk at the fifteen mnnite mark is prompt and 
siiioolh gradiialh rising and then falling to the preajons base line On the 
I *• \>U o* of l.iil»#r Hr surs^ons San Francisco Oalif, March 
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2 The rate of blood flow ui the carotid arterj and thoracic aorta increased 
as the rate of c ircbac compicssion \ras increased fiom 30 to 120 times per minute 

3 Tlie i itc of blood flow dtitiUR cardne msssge was approximately one 
half of th it pioduced hj the spontaiitoas licirtbcit with nn open chest 

4 Maximal rates of blood flow dunnj; cardiac massage could not be mam 
tamed without supporting the blood \oliimc with Iihcial iiuantitics of blood or 
l)li\siolo?ic saline solution 

5 Tbc rate of blood How in the carotid artery dm 1112 cardiac m^s^^Kc wns 
signincantK iiicnasedbs oceJuston of the thoiaeic aorta 
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r.\ AQUATION 01 EUOTKOfiAbTHOOBVl’HY lA 'EHB 
DUGNQbIS or GASTJUC ('\ACLE 

I’liiLti A S^w-nn. ^tl) , JONATiiiA E IliiovPS,ME O.U Ruth 
I'mWniipiHt 1*1 

(FroM tlip Ifom o« prjvsrfmon of rfnarth ^efnoU of Meiliotnf Cnmrsity of 

rwiB^j/innifl o"rf SKtjttftl Sfttiee of the Jto'l ifflJ of the 
Csitfrtifs of rennsyhafiia) 

T ut el''Ctrognstro„rai«, *Js ittrform*^ ih tliis ‘>ems is a oliirt on ^\hlth the 
potentnl differpnoe bctwotn Ihe gastric iiiucosn iiul tht- il^in is p1ot1;p(\ 
ugamst tune for thirtj nunaUs After tbc first fifteen minutes the suhjict 
dtmks 20f) ce of s\hole milK The eluiieil npplieition of the measurement 
of tT'tne \intentnl 'V'ts inuK h\ Coofinmw' in 1^42 The phsKiolcigic txptn 
nieiits on niuch it is finsdl 8‘* hick at lent fifli nine sears to the nork of 
Diedcrmm, PoWen' and others 

Ii\ this piper the niethod will Irf ilesihhctl first It his heen moclifietl 
sfiglillj from tint of fioofimin* Next the results in patients Mill be pre 
scnletf The nsiUts ha\e been nnihzwl m two mis first bi enmpiringthe 
intorpretntion of the clectroRaslro^ram recorded preopentii th luth flip 
pathologic fluiUnas it opcmtion ipd second b> setting tip eertiiii rigid 
whoiij oiJjectiie critirn bj which nil neords could be chssifieil as (11 un 
dngnosible (2) indiciliic of i benign stilus ind {1) indicatne of Tsalig 
nimi Fimlli a Uw oliserMtioiis mide to throw light on the relation of 
pibfru pntentiil to giitric h)drochlorH acid seentiou mil be reported and 
the recent Iitenture on this subject illudeil to 

fig 1 shows the test in progress The Leiine tiibi. to the stomich is filled 
lUf?) OJ \ hiifroehJorK ocul nhuh peruuites i vpongt rubber plug m the 
Jowtr end of the tube and it the outer end tonnects through l calomel half 
coll to i hisrh riMstinev ricordiug ivoteutioraeter The low er end of ibo ti 1 e 
!•> p/ietd under fliiorosf opic control igiinst tlio gastric m ill opposit* }Jie 
rwiiihigi il opining The othir electrode is filled with 0) N sodiiini chloride 
md Jdaeid agaiONt n seinffed im on the skin surfice of the inn If thise 
two clicfrodes are brought into dirwt tonlict through a potissium chloride 
bridge Jio pott ntnl rrsulfs 

Aftir the gistrK twht iv phesd the piljent lies down The leids are 
(oiiiireted to tilt poienliomptcr nnd a ftcortl licgun The normal stomich is 
cleelricdlh ne^itnc to the sMn hs a poteiitnl diffirencc of 20 to SO xuiUi 
\o)ts , I obtumd tht subject drinks 200 c t of milk 

md the record i-, rnr^Urufei «« iduitioml fifteen minutes The test should 
be run itlcr i fist of it lust tweUe hours T'picil responses ire shown in 
big 2 Thi stnu'tKh ftis 1 <inuiofh cion Inse line betwetn 20 ind SO 

iiullnolts The rjs;v no to nnk at fm fitftcM minute mirk is prompt iml 
smooth (.ndinlU rising and then falliuR to the jireiioas hisi Jjne On tht; 
1 « l^tiV ** ’'•S'l'ns ot Ihe *>f tWvir it> ^iirg^oM «Jn Pr»»fJw Callt^ Jfarch 
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occnriMlce of o sastne lesion, anch as gastric ulcer, the base Ime hecomes 
more uneiet, The response to the mgeslion of mik in benign lesions is ni 
most cases immeeimte and prolonged The response to milk maj itself be 
■\er> une\en 

Tn patients Mitli tliioflenal ulcere Tvith simultaneous g^stne lesions the 
cun 0 tentls to resemble the cun e of *i gastric ulcer In patients w ith gastric 
tarcinoma, the base line is moderately to extremclr iineien the response to 
milk becomes atjpieal in 87 pei cent of the cases The response either does 
not take place in ies'^ than si\tj seconds, or uever gets greater than 3 mi, or 
does not last as long as three minutes 



Fig 1 —The terhDHiDe of eleetrogistr grephy 
BEbLLTS 

One hiuidtcd sjx patients «cre tested IJO tests being inn Fortv h'o ad 
ditional experiments uerc run on subjects piesunied to be normal In these 
onlj tuentj tests in twclie individnaL. were tun with milk All of these gaie 
normal responses Of the 106 patients sexentx six were subsequentlj operated 
upon and a pathoIo„ic diagnosis obtained The other Ihirtr patients were not 
operited upon but accumulated sliong clinical ciidence indicated that no ma 
lignant lesion ot the stomach existed So far there has been no reason to reverse 
the diagnosis in anj of these thirlx patients Corap-inson of tlie immediate dec 
tro astrographic diagnosis with the final iliagniwis Ihm, obtained showed that 
of those Subjects who had no maligmncj the test wis interpreted as indicative 
of a benign status in sixtv two of seventy one pnUents or 87 per cent 
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Ti\ the thirtj fi\e patients who proted to haie castric cancer, the test was 
interpreted preopentii clj as imlieatmg gastne malifrnaiicr in t'\ entj nine, or 
83 per cent Eeprosentatne electron istroRrmiis are shosin in Tigs 3 to 6 
The normal subject has a smooth base hue and a nornnl, smooth response to 
milk The patients nith duodenal uleers ha\e a smooth base line and a nor 
mal but inoie striking response to milk if there is no concomitant gastric 
lesion With gastne disease, the base line tends to resemble that of gastric 
ulcer 

1 CARCINOMA ] 


— N«3«iw* R«spons«— 



/Tincifd— 


5pik» Response 



Plr e— su curies in 
• ot tli« Pa « line prior i 


Patients mth gaslrie ulcers base annneaen base line of 18 to GO nu uitb 
an unci on but sipmfieint reximme to milk lusHallj greater than m the ease 
of the normal stomach 

The occurrence of gaslnc maliKiiaucj makes the base line aerj uneven in 
ccnornl The response to milk in the patient with gastric carcinoma G) 
Im been dn ided into siv groups 

1 earin. tint the appearance of the patwnt or chance information about 
other clinical fimlinirs might infliienie the interpretation of the levs tjnical 
recorils the reionls n, re later renewed in aceonlanee with the criteria shomi 
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\s Ta1)los n nnd HI sho\%, histamine hsToJernucilIj ^ I’O 

tentnl nnd ntropine, n rise m potenlnl Tl>e rfsponse to hi»tnminc mif.ht 
sxif'f'ist tVnt jiicreasnl secretion of hMlrochloiie aoid lends to n decrease in 
potential m nu estcnnl eircmt Likeivise the response to atropme mifjht 
snsrpest tint n rise in potential companies the inhilntion of gistrie acid secre 
tion b\ this diug Thus a rise m poteiitnl might mdiLite an inhibdorj jihe 
rifitnenon 


or lEsPOSSEOF OA-TriC lOTTSTtll. TO tlCOIlOf IIISTIMIM- \TROPI\E 
f ASII linn YTITF^l) 



B 

B 

B 

g 

g 

wm 

QQ9 


m 


B 

B 

1 

B 

i 





rvIlo^iQC |ire\lou» inc» H>n cf si 1>«I 
tLntll couH not land lat<- linsi <.on(r«<llAn« *fl> I tier 


TmiBlII The liLsvossEoi Oisruir lorrsTUL to 1 api«i s 1 itiRiiicowiric tresTs 


TEST 

1 snjrrT | 

KrsiONSE 1 
fill t 1 

Drsmos 

»h;>hol .csl <•* 

1 i \ « < 

- ' 1 

Ici min 


e fllmhol .OO ec 

1 1 \ - ' 


' 1 hr + 




.30 j 

. .0 miR 

+ 

kes 1 i<l c c 

1 V r ' 




ftl oliol - 0 <t f t 

! ’ '' 

-20 


+ 

111 taniin 0 a nit, Csr 1 





III tisninf fia Qiis ts.< j 

1 I N ‘ 1 


1 bft min 

4- 

III fs(nm< (1 4 ms (''Cl 

1 1 N « 




Itiitdinim n 1 oi„ I'sF 1 

IP 

.10 

1 .0 mm 


111 taouM 0 3 <ug (sr 1 

1 N ' 

.13 

j 2(1 mm 


\fropin< 0 1 Rig (^F) 

1 T \ “ 



4 

Mropine 0 S nif (S C i 

' I P 




llropine 0 « m" i^e 1 


I 



Hilutnl<ne 500 nig: (*»F) 

1 1 N «! 

i +.1 

! GO mm 


LL^ 1 ‘ 

1 N •> 

1 - 0 

1 30 mm 

+ 


The thinl hipotlnsts that the changes are <liie to action potentials as 
sodTttd with tilt coiitrot lii>n of the gastric muscUs is refuted \>% the fact 
that urteholiiu uhiih siitnulates gastric contractions did not increase the 
ine_uhriti of the clit trugastrngnm I iirlhcnuore gastric potential is rela 
tiich constant m fasting normal stomachs until slumilatcd bi milk uheieas 
gastric musde action potentials arc a periodic phenomenon The same po 
tentnl leiel is obtaimd in stomach mucosae from iilmh the miiscularis has 
been disseeto.l auai (Uehm* and Mwier and Kl.oads’) Bancs and co 
Morkers' were able to measure the same potential leiel m free isolated fro^ 
gastric mucosa ^ 

The Iheoia that the action current of skeletal muscle produced the changes 
u as refuted ba nioi mg the ami to nhieh the skin electrode u as attached and 
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(a> ni«e)n pofenti-ilof atleast 3 mi 

(b> Dwe munt start wiHun X oiui of inge tion of milk aod 
li t at lea t 3 mm Lo/ore potential retoras to pre 

Tioos Jerel 

Group III — Malignant It^ainn^ 

(al All other euiret 


On tins basis, it was iiecessir} to tliscaid nine tests 85 per cent of the 
lecords, as uiimterpretable Of those remiiamg the percentage of coimf 
diagnoses in the fhirtv cises of gnstric cancer with interpretahle records was 
87 per cent and the percentage of correct diagnoses of the absence of gastric 
cancer in those sixt\ se\en with interpretahle electrogastrogranis wss S8 per 
cent While the senes la not large, we belies e that it is large enough to in 
dicnte that gasfno cancer doea usiialjv liter the electiieal response of the 
fasting human stomach to the ingestion of milk and to indicate that the rela 
tion IS not iiuariablj present and hence probablv not a dirett relationship but 
one which may peihaps he medntetl through other changes which occur fre 
qtientlj but not const intlj with gastric cancel 

Initnlij ue conMdered fire possible wijs in which the potential dif 
ference might Iil altered hj the ingestiou of milk 

1 f heinicfll leaction of the milk with the gastric contents 

2 Chemical rciction of subsequent ^jstne secretions with the milk 

3 Action ciineiits due to musctilai contiactions in the stomach 

4 Action curl enfs due to rauscuhr conti actions ehevchere 

5 rieetrochemical changes in the cells a<soci4ted with their seere 
loir aetivitj 

Goodman* tested the first hapolhesis b\ adding the milk to gastric juice 
in Mtio The tj-picil ‘hanger did not oeeiii We haie lepealed thia work 
and found that, while the measnrtd potential will change on the addition of 
milk to gastric juice, it will in no way change as signific lutly as did the po 
tential change in tivo The curse type in siho is not similar to that m n'Oj 
the addition of milk changes the potential difference measured m a stepwise 
manner as would be expected if pJI were incieased in steps The potential 

— fs Tiipvious le\cl as it does in viro TJie ' inabilitj m re^ 


There are scveial bits of eaidcnce aoauisi me sttuiiu ji 
the changes are due to subsequent secretion into the milk meal) Several 
authors* haie shoirn that hadrochlonc aeid is sccieted at an almost constant 
concentration with a pH nea- 10 Hollander* and laf^on \aico and 
Visscher' base shown that the wmc concentration of gastric secretion >s rt 
markabh constant Furthermoie wc hare observed that patients vutJi 
acblorJiydna may gne a normal elei-tneal response which would be indicate e 
evidence against both the first hypotheses 
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o£ this euersi i=. utilized in the formitiun of hjtlrochloric acul ^^hlch, it is 
po‘'tuIste<l tskes place br the clissociafion of IfjO into H* and Oil ions in the 
o-syntie cells As the secretion of hjdrothloiic ncid occurs less energy is 
mailable is e\tennl electncM energj The resersp is true s\hen atropine is 
used 

SUMS! 


A senes of I'lO elcctroRSsIrogruns has been smlyzed Of these, 130 nerc 
run on lOfi patients and t\\ent\ on tneire normal subjects The method em 
pltncd nhich is n niodifieafnni of that reiHirted bj Goodman has been de 
scribed The oru,m of the gastric potential and its relation to gastric secre 
tion haie been considered in the light of certain espcnmental ohsenations and 
m the light of recent reports in the phjsiologie literature Two wajs of an 
ahziiig the results m patients were employed Pi the more objectne of the 
t"0 h 5 per cent of the reconls hid to be discarded but m the remainder the 
test was correct in 87 per cent of the patients with malignant gastric lesions 
and m 88 per cent of the patients who did not has e malignant gastric lesions 
Thus our e\periciKe confirms that of Goodman and while the test is not 
to be relied upon for defimtue diagnosis of gastric malignancy we beliese it 
ina\ piinc of aalue as a screening test in cancer detection for it should be 
less espeiisne than gastrointestinal s ra) esaminalions as now earned out 
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IJJ ninmiis ,n Neither of life iilliitiei mlUmll} affceltd tie uilar 

potential is retortled 

B5 a proce^s 01 exclusion one is led lowanl the belief that Ike potential 
rcsiilti iiom inetabolie ictivttj of the seceetori eelh Rehm» brought forth 
tMiJcnce m the dog ivhich we have eonfitmetl, indicating that the potential 
arose in gastric niitcosa from which ill muiele lajers had been removtd except 
the mnsciilaus mueosae, which cannot ht sepsnted Ftg "shoiu ihe 

eltctrn al respoiwis of the hiimw stomach to hisfinune alropmt and ethanol 
The efFeit of histamine on the hum in stoinch is similar to that oi'served m 
the dog b> R«hm* and in the i^olAted frm atomarh b^ Danes enl 

Ijongmnir* 'This leads us to believe that we aie measuring the same phe 
nomtnon 



Mi workers have tmtativelv shown that the energy netpssarr 

tor the increaaed production of hvdfoeWorie arid iinder histimuie sUmnia 
tion eorrespontls to the deoreast m electwesl e«er„^ in an external ci-xuit 
which otcur-, wi’h this drug The latter author* showed that oxjgen dtpnva 
tion stopped hydTocWoxi<i "vUl stcretiou ami reduced the potential to veto 
Both could be restored b> oxygenation It is therefore postulated that the 
flcid secreting oxvntic cells develop epergrj by comlmstion 0! {oodstufts which 
IS evident as cxterndl electmal enerRj on the one band or utilized m forma 
non oi acid on the other IThen seerctwn « ^iuavUte.! ]>v histamiOe more 
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of this eiierfjj is utilized in the formation of hjdrochlonc icid which, it is 
postulated takes place bv the dissociation of 11 0 into H* and Oil' ions m the 
oxjntic cells the secretion of hadrochlonc acid occurs less eiierpv is 
mailable as e\ternal electrical energy Thi rererse is true when atropiiit is 
used 
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A senes of no electrofrastrogranis has been analjzed Of these ISO were 
run on lOG patients and twentj on twche normal subjects The method cm 
]ilo%ed which is a modification of that reported bj Coodman his been de 
scribed The origin of the gastric potential and its relation to gastric secre 
tion have heen considered in the light of certain experimental ohsenations and 
in the li^ht of recent reports m the phjsiologic literature Two wavs of an 
ahzing the results in patients were eniplojed Bj the more objectne of the 
two 8 5 per cent of the records had to he discarde«l hut m the remainder the 
test was correct in 87 per cent of the patients with malignant gastric lesions 
and in 88 per cent of the patients who did not have malignant gastiic lesions 
Thus our experience confirms that of Goodman and while the test is not 
lo be relied upon for definitiie diagnosis of gastric malignancs we bcheie it 
inaj prme of value as a screening test in cancer detection for it should be 
less expensive than gastrointestinal x raj examinations ns now earned ont 
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TOTVL G^bTKLCTOJn 
Rnxntr or SiiTj TifSEE C isfs 

H ]LLtvii Scott, Jb , M D , BtLTiMorc, 3 Id , and 
ViiLLUM P LoNGuire, Jr IfD Lo'' A ncfles, Calif 

(From the Dcrmtmtnt of of the Jaht>t EopUm Scloal of JfeJinnf nn,! the 

Jekat Bopho* Uetpttal) 

'~rv, LNTY ONI ton] Rastn>clomits pcifomied ^it t!ic Johns Uophins llosri'al 
i bj one of n? (I\ I’ L , Ti ) danng the period of Jiilj, 1944 to Dctember 
194o, were reported in a previous article * Since that time fortv two additional 
total |,astnc leaocfjons have been peiformed b<* the various meml'cw of the 
s-urgical staff of the Johns Hopkins Hospital It is the purpose of this artnli 
to review llie results obtained in this ciitiic group of si\t,v three casus ineluding 
the present status of tliepatunlspieviouslv reported 

ilATFafVL 

The lesions trcvtcd bj total gvstrecloinj m this gioiip of sixtv three patients 
•iro listed in Tabic I The indicKioii for total icwcfioii of the slonnch has been 
gastric malign me\ in all cases but one which was a i isc of gastrocsoplia„cai 
varices Thii patient was a joimj roan with Banti’s s^-jidronie and sivere 
hematcRicsis who had been subjected to maiiv operative procedures bifore the 
introduction of licnorcnal aiiastoinosiv Subtotal esoplngouardiectomj was m 
elTeetivo Total gastric reMClion Ins eliniinnted all signs of luroorrhn„e from the 
alimCRtarj tract In all tin other cases the opentor performed the icscition 
in the belief that lie was deilm, with a mvligiiant proeesv Three enors m the 
opentor s judgment aie indicntcd !►> the three patients "ith benign ulcer who 
were subjected to total gaslrcctonn hi one of the piUcnts then was a 
inflammatory mass around the ulcer the other two had a largu ulici higli on 
the lesser curvature 

The ratiomlc of the total gsslieclomj for nialigmni tumor of the stomach is 
to cfluct a block icmov il of the tumor siul lU pnman arcmies of invasion is 
radicnllj as possible togethci with all rcsionsl 4nipli nodes \s Pick* has 
recentlj pointed out this is the idea! operation for gistric cinter and is the 
otilj fcchiiKiKC uJiich embothos the reasoning wbKh is followed in iisretions of 
mammirv colonie and rectal caicinonia 

OrrRVTIVE TECHNIQUE 

The tcthnieal procedure followed in these siitv thice cnscs has bem fairly 
well standardized The dv.tail% of operituc tvchnique wvre prcseiUctl m o pre 
viou-s communication* An abilominsl approach has been used m the inajorit' 
ot instances (Table U), u>uill» on upper mJilline innsion vnth oxttnsmn up 
to tilt, left of the xiphoid his betii utilmd After detcrniimtion of tlic optra 
hilitv of the tumor, removal of thi. stomach and the grnt omentum Ins liccn 
cirned out in nU cases la no instance has this proewlurc bien undirtikcn when 

at the meeting of the Society «r t-plvetally Surgeons sm Francisco Calif llarth 
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Table 11 Opdumt 1 poc«.cte r< *4 «sThp£e Toti.l castpectouies 
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liistant metast4.se wcie known to lie pre<M,nt In Tablt 11 tlie or^rans remotod 
m this sLrits III addition to Oit aloniatb md ilie oinenlntn ntc sbown These le 
siclions wert done lioeiusf* ol direct extension of the tumor into odjicent sisicra 
i.'cccining the spUen The spleen wts not remoted remtmeh in this merits hut 
splcncctomc was done when the optnior thouftlit thtro wai possibUitj of ex 
ttnsion luto tht tastiaspUnii ligament or when the splenic pedicle ms damaired 
<Iurin„ the eoune of tnohiltzation ot the stotnich In the majonu of instinces 
alter rtseefinn of the btomxli aii anastomosis wns carriid out between the end 
of thv esopln’tts and the side ot the jejunum There were fifts stsen such 
C50pfngojijuno.stomirs The loop of jijtmum ms usualh brought up through 
a rtnt in tin nustiitors behind tht tmnsserse colon but in scM-ro] instances an 
aiiltcolK ti In of an isiomosis was camtd out Vji additional eiiteroenterostoins 
bctnctH the ilftrciit ind ttriient bmlis of the jcjuml loop wis performed in 
twents four instances si^ paUints s\ert treated b\ csopliagoduodenastoms 
The fcisibihts of this prowlurt which was first demonstnted b\ Brigham* in 
IbO'' depends on the wiotHtits of tlie duodtnum Tjn. nnastumoscs Wtwien the 
c'lophagus and the intestine ha\c bten constructed with an outer row of inter 
rupled sutures of mcdiuin silk and an inner row of closeh placed mterniiited 
sutures of fine catsruf or of fine silk I oritindous suluixs haie betii stoukd m 
order to obMiit subscfiiKiit stricture formation 

lX)<TW»RSTI\r JJXWlIJir^T 

During, and immcdiatiB after operation 1 000 to J aOO c t of blocd haie 
usinlh be<n ti\en to thest jnticnts Tltir j»os(openifi\e management has be 
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come fairlj well standardized in that the> are kept on parenteral feeding with 
votbmg bj mouth for a period of four da\s On the fourth or fifth dai thev 
ha\e been started on a graduated liquid diet beginning with 30 c c of water each 
hour, incrcised slowlj witli the patient s tolerance to a fall liquid diet b} tic 
si\tli or seventh daj The majontv of patients have been able to take soft solid 
diet m SIX small feedings In the eighth to tenth dav Praeticall/ all of them 
have been discharged on a full soft diet in si\ small feedings Supplemental 
vitamins and ferrous iron have u&ualh been added to tins dietan Penieillm 
has been administered in full doses in all cases for the first postoperative week, 
after which it has usiiallv boon diKontinutd In a few of the more recent cases 
streptomycin has been addid to this prophvhcfic antibiotic therapy In most 
instauecs prior to discharge a postoperative fluoroscopy with birmm has been 
earned out and also on endosropjc evammariou Mo strictures at the line of 
anastomosis between esophagus and intestine have btin eneountered The ma 
joritv of patients have been disehaioOd from the hospital bv the fourteenth post 
operative day 

o/fiRtTiii vonnwn nixr-iMi/vsTOPffljrzrsroj/Pi/ctTruvs 

There have been six deaths m the immeelntc postoperative period among 
these sixty three cases of total gasfrectoim, an operative mortality rate of 95 
per cent The causes of death arc given in Table III Prank leakage at the 
csophagojejimal suture line has been the cause of death in three instanees In 
two of these cases it was fell that dehiscence or necrosis at the suture hue « 
enrred because of mtcrfeicncc vsitli the blood supply of the lower esophagus 
and m the other case leakage clearly resulted from merosis of the jejunal wall 
at the stoma following on effort to construct a food poueh between the limbs of 
the gejununi 

The poHtoperative course of the majority of the fiftv seven individuals 
who survaved operation has liccit quite uneventful Thirfv seven of these pa 
tieiUs had no significant difiieullics In Table I\ the postoiieratnc complications 
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Acute pancreatitis 
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of 1 nonfatal nature arc shown There were no cpiwlcs of postoperatuc Weed 
mgr no cMseerations and no diffiiullics cntotintered with the duodenal stump 
Alost of these patients hive exi»cnenml varMiis deRULs of epiRistric full 
ness after hems placed on solid fowl hut this h« nut l*teu a iv\Tticv\\stl> dis 
tressins s^mptom \bout oncthml ol the ‘.minors Inic hail trouble with opi 
^astne buTuing during and after roe ils This s\inptou\ wlucU is 'ipparctith 
duo to reflux of bile and panerentu juice mto tht lower csophi^us lias been 
trausiton in roost instances It is eiicounlcreil mueU liss frenuenlh in uuli 
iidinh who hn^e had cnteroenterostomi 

V comparison of the mortaliti nlc of tot li {nstrcctomv for nnliffiiant 
Rdstne tumors witli the opentne inorinlitj lor partial postnc resection for ?ueli 
tumors It this clmic m the pcrio<l eoicred in tins stiidi is i,iien m Talilc \ 
This IS a selected senes in that it covers all the earcitiomos and other mali-mnt 
gastric tumors wliieh hue been explored in this hospital since the end of the 
preiious studv ’ added to the twcnti fiic cases on which thu report was based 
One hundred fortj four indiiiduals with hislolo^icallj verified mih^nant gastric 
tumor were explored In fifli three of those oases thi. tumor was not resectable 
In this group tliirtecn pilhative gastromtcrostoniies wen carried out Nmcti 
one patients were treated hi resection — a rcscetahiUti rats ot 63 per cent The 
tomhined or overall resection morlalitv ratv was 13 percent The highest mor 
tTlitv rate was vneountered in the cases of csophagoeardiectomj and interest 
mglv cnoii„h the operative morialitj rate for total pastreetonn (1(1 per emt) is 
ev cii less th in the mortalilv rate for partial pastrectomi for p istrip ni ili^nanev 
These <lata an Insvd on resections earned out f«r inahpiiant tumors the tot il 
.. lsl:•eetllmll^ which liave lKS?n done for iKiinni uker svphilis md vartevs arc 
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not included in this group Then, hise been lhirt> eight total gastreetomus 
for gastric cancer since the nnpnal report i^ith four deaths an operatne mor 
talit\ rate of 10 5 per cint m the mow, iccent gioup Although these data ate 
based on too few cases to have ant real statistical significance, nc\ erthelcss thej 
indicate that total gastreetomv has become a leisonablj safe surgical procedure 


P^TnOLOGIC OBSERV VTIONS 


In Iwentj fi\c of the fifty five total gastrectomies for carcinoma of the 
stomach md m the three resections fox gastric sarcoma, the stomach a^as so ex 
tensnelv imaded bj tumor that its i.ross removd would have been impossible 
b> anj resection less than total gastrtctonij In tlie remaining cases the tumor 
was fairlj well loealircd eithi r in the pjlonc antrum or in the cardia so that its 
gross removal could have been occomplishcd either by high partial gastrectomv 
or bj esophagocaidicctoraj Unfortunately, a careful histopathologic studj of 
the extent of the microscopic invasion of the gastric wall above and below the 
gross tumor has not been earned out m all ca^es Colltr Kaj and Jlaclntjre* 
pointed out that in their expeiienct the surgeon is likely to underestimate the 
actual margin of neoplasm in the wall ol the :>tonuich at operation m about 2d 
per cent of cists Atkins’ has rccentlv described unpublished work m bis de 
partment at Ouj s Ilospital m whieh careful histologic studj of the upper mar 
Riii of the line of ic^ection m cases of subtotal jastrectomv for camnoma has 
demonstrated the presence ot malnmaut cells iii cigliteen of nineteen cases 
studied Coller Ki\, and Maclntjrc made a careful study of the rc.,ioml 
lymphatic metasta es ot carcinoma of the stomach and found that jt was im 
possible to tell without microscopic section whether the IvTuph nodes were m 
vidcd b> metastasis unless, thej were obvioush completely leplaced bj ciM 
noma In their easi-, thev found metastasis to the regional nodes m 75 5 per cent 
In the fiftj five patients with carcinoma of the stomach treated bj, total gas 
trtctomy in this gioup 72 per cent hid Ivmph node metastiscs In Table M 
we have divided these hftj five cases of gastric lari-inoma mto Schindlers' 
modification of the Borrraan^ classification of gastnc carcinoma, using the rela 
tnelv loose tcinis ‘limited ’ and ‘infilttativc Tweiitv four of these cases 
fall into the group of limited carcinoma thirtv one are considered to be 
“infiltrvtive Of tin. twentv fovii patients with ‘ limited carcinoma all but 
nine had metastases to the rf«.ional nodes wheicis in twentv five of the thirtj 
one ‘infiltrative can inomas there were regional node met istwcs 

These data stive to emphasize the surgeons lack of atnlitv to jud^e ac 
cjratelj the extent of inv asion of the gastiic wall hv the tumor and to recall the 
high incidence of invasion of lymph nodes even m apparentlj wcjnotahztJ 
forms of gistiic carcinoma 


F Lymph Node JlBUsrtsis to Gposs Type op Tosma (sciiivdleii) 
TT»TYim; Cvses op Ovsnac CarcixoMi 
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FOLLOW UP ‘5TUPIES 

,„ ,h.,Vnes .. U.«e 44 for ce„ ) 

Ll.'^ngtoaa^ Fishteeu orXSporeenI of Ihe swur ha>c h>ccHor one ^car 

or niore^ I leren of these ciahlceu are non nine one or more seats after opera 
tion (18 per cat) Three potitnls are Irems more than fimr scats alter tota 
resection of the stomach 



or « p3tl«(i{« iromoJ b> total wstrectomj / II If i 
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\snk from the m\ |>ostrtpcniti\e iltJths seventeen patients lia\e in 
less than si^ nn)iith'» sftir lot il frastrei tomt It swmb ohtiutis m this group In 
far the majoruv of whom ha\e du»l with rscurrent ciKinoma that total pas 
tnctom\ scrseil onU is i inllnlnt ptwtduit* Ml but t«o of these so\eiilccn 
patnnts Ind estensm tumors with mefastisos to rpRioml iioihs it the time of 
opention Biopsi of tht tumor wds nmetl out it the time of operation in fifteen 
••usrs The niajorit' of these loilmiltiili who died in the first six months after 
opontion would fall into thi group representing neglected cises in which the 
patients first ippcsrod for difinilne treitOHRt {wcKc months or more after the 
ippeannce of srmptoms of gistne disonkr In most of these cases the tumor 
«is doubtless mieroscopiealh fir {>csoml the limits ol ins possible bloek ex 
cKum at the time of ojicration It w al<o possible howeter that m a few in 
stinces the surgeon was guilts of sitdino the peritoneum with carcinoma cells 
b\ poor icchnmue m taking a biopss of the tumor pnor to restetton or (j\ ill 
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adw'i<d manipulation of a tomor which had extended through to the scio^al 
surface of the stomach wa}] 

A majontj of these patients after disclrntge from the hospital haie ban 
followed hi Pdnhoii* in the gastromle tmil ehme of this hospital The dietan 
regimen nhicb he has iiorketl out for them consists piimanlv of a high calorie 
high protein, relatiielj Ion tat diet in fire or six small even feedings dailv vnlii 
supplemental vitamins ferrous iron and some form of protein hvdro!}sitc 
I’aulson and his associates have made careful studies ot the Wood, stools, liver 
function weight, appetite, looil tnpieitj, and diftarj idiosviierasics of these 
patients Repeated endosropi» examinations hare been earned out at intervals 
iiid in no instance has anj Iwnign stricture of the csophagojcjunal or esopha,.o 
duodenal junction occurred In stverif patients dvnng of recurreiice a imlis; 
naat obstruction has been demonstnted In gcneril it seems ptojier to snv thit 
fiirly satisfaetoi'j luologie ndjastmenf to the loss of the stomach has been msde 
hj the roajontv of individuals exclusive of those who have gone rapnllj downhill 
With recurrent carcinoma A majoritv of patients have gamed weight after the 
opention, but ss provioiislj ohsentd* verj few of them have made a giin equal 
to the weight loss prior to operation The food cipscitj of prietuillv all the 
patients Ins been somewhst limited and cpignslnc fullness after meals is a 
common eoniphmt Onlj seven individuals seem to have regained a tnilv normal 
food eap'lcitj This fact prohabh is the cxphualion for the failuie to rc,.aiw 
normxl weight Diarrhea Ins not boon s problem A few patient have h’d 
transitorv durrhov in the miniciliite postoperative period, but none has had 
listing clifflcultics ot this tjpe 

Tostcvperative svmptoms of the so eilled ‘dumping’ sviidrome or perhaps 
better, the ‘ intestinal distention svndrome have been pucounfered in five 
individuals This sjniptom complex has been tmisitnrj in most instaiwos 
however and has not persisted aftir the first six months 

Epvfeus^ric and substerml distrc-i of a hummt tvpe occurring a fe" 
minutes after meals has caused considerable diffieultv for twciitv six patifn's 
This 8} niptom is almost cert unlv due to the re junfitation of bile and pancreatic 
juicc into the lower esophasns U has liocn encountered infreqae \’I> in pa 
tieots with an enft rocnterostonis phetJ below the esophaoOjejunal anastoraosi-- 
In most Instances it has responded fmrJv satiilKtonb to the admvrisnatioii c 
amphojel and has usually proved to bt a transitorj sv niptom persisting for onJv 
» fow TTinnths after operation 


made a fai 
and IX of 

still eating four to sis smalt meals a dtv and do one a lo/i ^ o. - 
two of the eleven patients hv i, no gs trointistmal svmptoms cither dimn^ or 
„f„r meals The mejorilr compbra of some defn-o of notraslne 
.liseoiiifort nith ot without issociaKd keortlmn, it ll.o time rf or sliortl, sflet 
All Tstmoe, isio oorm-d l«»e! lsb„. sod oo„e of them or. 
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tioiibled with diarrhea, although jt has been shown pre\ioiis!j that because of 
the incomplete absorption of fats the stool ma> consist of 20 to 50 per cent of 
fats 

Blood studies base been earned out on all of these patients quite rceentlv 
with one excepUon, and in no instance is there anemn Onh one patant shows 
a slight degree of microeji<w« bj smear, but her blood indices are within iiormal 
limits A niajontj of patients are working rcgulaily and ha;c been able to 
return to their usual occupations One of these patients is doing hea\> labor 
on a farm Onlj two patients are unable to do full time work, and in each in 
stance recurrence of carcinoma is suspected 

DlSCLSSlOV 

In selecting an operation for the cute of maligmnt disease one mud con 
Sider throe factors first the operative mortahtj rite or the immediate dinger 
of the opcrition second the adequacy of the procednii, as a means of eradieat 
ing the tumor third, the compotihdity of the end result with eontmued hciHh 
of the individual 

Total gastrectomy has now become a relatively safe procedure In th« 
present series of sixty three cases, the mortality nte was par cent Forty 
two of these operations were performed bv men during the tenure of their sur 
t,ical residcncv As there his been onh one death m the last thirtv consecutive 
cases of total gastrectomy in the hospital, the operative mortolitv for this pro- 
cedure has been only 3 3 per cent in the last two years of this study Threv of 
the SIX deaths in this senes of sixty three total gastrectomies arc attributable 
to leakage at the csophagoyejuml anastomosis Esophagojejunostomy is oh 
viously the most daugeiou? part of the procedure as teganh the immediate 
postoperative course ^\e have had no experunce in this group of patients with 
the Roux on y tv pc ot anastomosis or with the type of esophagojejunostomv de» 
cnbed by Roscoe Graham * in which the anastomosis is buried by suturing the 
proximal and distal jeiunal limbs aiound it The end to side t\pc of esophngo- 
jcjunostoinv as done in this senes must be earned out with meticulous care in 
onler to be successful To summarize again the points in this regard Too 
cstcusivc mobilization of the r«q>haglis out of the mediadinum is to be avoided 
because of the danger of impairment of its blood supply and because of the ail 
vantage of preserving the hver of fibrous areolar tissue which surrounds the 
abdominal esophagus If the yeyiuial loop is short tension may he avoided hr 
dividing one or more vessels m the base of the mesentery Inteirupted suturis 
are used throughout m the anasloroosis and the internal layer is based on the 
approximation of the full thickness of the esophageal wall to that of the ycjumim 
with closely placed mterriiptid inverted sutures with the knots tied on the in 
side of the lumen last the anastomosis is supporful by a])pro\imating a 
flap of pentoneum w hieh is elevated from the abdominal esophagus and adjacent 
diaphra-’m down to the jejunum below the line of suture It is our opinion at 
nresent that a long cnteroentcitislomv between the affeuiil and tfTercnt jtjufiil 
limbs IS advisable in order to obviate the postoperative burning’ syndrome 
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Pack* rcccntlj- tlc&cnbed totil fcistrectoim as l)ein{i tlio ideal operation for 
^.astric cancer To quote from bis article, If an organ is unessential for life the 
groNMng concept of cancer therspv moie *ind more suggests sacrifice of the entire 
organ the regional Ivmph nodes, and the mtct\t-ning Imiphaties ’ The block 
riscction in total ^.nslrcitonn for rancci intludts the ciitiri great omentum 
the proximal two centimeters of duodennm, the entire stomach the intire gistio 
hepatic omentum llic siilem, and the lower two centimeters of the sbdomjinl 
esophigus Included m this block are the Ivmpliatics and nodes along the gre iter 
currature of the stomach the nodes of the lesser curratiire the infrapjloric, 
rctropjlorie and ri-,ht p, istroepiploic nodes the nodes of the licnogastric liga 
ment the justacardiac nodes uiid the nodes llong the left gastric scsscls and 
around the celiac axis The penlonciim of the lesser biirea should be remoted 
for an\ posterior lesion If fhtro is cstcnsion of the tumor into an idjaccnt 
organ (foe example transxerse mesocolon colon left lobe of liver, tad of pan 
crexs) such organs should be included in the block resection Tumors of the 
eirdia of the stomach in\ulvin> the lower esophagus arc best dealt with m our 
opinion hj an aWominothoracic exposuix winch permits removal of the dia 
phragm adjacent to the tumor m addition to the entire stomaih and the lower 
tsoplngus 

The chance for more complete removal of gastric carcinoma and its priman 
nude mctastascs seems to Us to bo far greater bv total pisfrcetomv than bv par 
tial gastreetonn The arr-ument that recuirenco or death from carcinoma after 
partial gastrcctomv iisinllv is due to metastases rather than recurrence m the 
fcastne stump h is hern used to question the neccssilv for total g,ast)Lctoniv One 
wondirs if the moic adcquilc removal of the hmphatic drainOoC areas of the, 
stomach which is nude possibb bv total ^.astroctomv will iict,atc this argument 
^\e have nln uh pointed out the difliculties ot the gross evaluation of the ex 
tent of a tumor in the w iH oi the slomicU and have cmphisizcd tlio hi^h inci 
lienee (62 to per cent' ot Ivmph tioilc metastases with gastric carcinoma re 
girdloNs of wiicthcr the mdiviihid Itimor is limited or infiltrative ’ These 
factors (crtainh inilit iti against the complete eradication of gastric carcmomi 
bv subtot i[ pastre toiiiv Dili sc nes of tot U pastrcctomics for pastnc carcinoma 
IS t -j sm ill iiul covers too short a period of time to permit onv statistical com 
piriMin with (itc results obtamed bv buhlotal gastrectoinv It mav bo pointed 
out however tliat time pitionls with gastric carcinoma treated bv total gjs 
tixitomv 111 the earlier senes siirvued without evidence of recurrence for four 
' cars or more tvfti r opei ition awd none of these pvtients bad a lesion at the time 
of Ofxritron wliieh eoiiM have bevn even grosxlv removed b\ partial gastreetonn 
Tin data presented m Table \ II are sulumltcd as cvidenec that a health} 
life is }wy,sib\i if Ur total re section of the stoma* h The majontv of patients 
in ihn senes who are imw aim after surviving total gastrcctom} for one }car 
or more an workim: reauUrh have made a fairlj good gam lu vrci„ht since 
oixritioji ami w hading a normal life with some dutan restrictions and some 
•nnuuUiis of a nlntiveb insignificant nature related to fullncxs and distress 
after caliim 
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In the sixtj three total Bistrectomiex in thw s,orics, three errors in diagncnu 
resulted in three total saslreclomic!, for lienign nicer One of these errors, oc 
carang ear]} m the senes prompted m to feel tint a specimen for biopsj of 
the carcinoma or of the mass m the btomach should ho taken before total gas 
trectom^ is earned out In tlie usual ease of gatirie cancer the diagnosis is oJi 
vious, and biops'v maj be unneecssarj , however, in less ndvaueed cases and par 
tiLularli when the aurRenn is ficid with the problem of a large gastne ulcer, 
biopsj IS dcfiiiiteh indicated It w our opinion that great care should be ti 
ercised in biopsy of a gastric cancer Jiecause of the danger of seeding the pen 
loneal eavitj with cacinoma eells Improper techiii(]Uc in biopsv of gastric ear 
einonia as Ins been followed in mans of the cases of this senes maj be responsi 
ble for sonic of tJie deaths from reenttxnl earcmotsia in the first six months after 
operation A siiocimeii for hiopsv should be taken with the same precautions 
that arc used in biopsv of a carcinoma of the bieast This is best done by placing 
a gistrotomv incision with the cauterv through the stomach wall m a seenmigh 
uninvohed cpindrant and taking a segment of the suspected tumor from withm 
the lumen of the stomach The pastrotomj incision mav then be closed hr an 
uncontnmmated assistant wlulc the operator changes gloves and gown and dw 
cards tha iHstrumeiits used i« faking the spectnten Thiv precaution mav elimi 
nate or reduce contamination of the peritoneum with malignant cells 


CONCfcUSIONS 

Sixtj three total gastric rcnctions are reported witli a mortality rate of 
9 5 i>or cent 

The imjorilv of patients who survive opcntion vviihout evadence of re 
curretiee for six months or longer adjust ihemsehcs to a nomiil mode of Iiim,. 

At present, survival times arc too short and the number of cases ot 
gastnetomv too small to compare the late results with those following suhlofil 
resection There- aie however theoretical consulentioiis and some actual m 
dieatioiis from a series such as is lioicm presented that total 4 ,astrectf)mj is a 
more cITcctue treatment of gasinc cancer than is snbtot il n.scction 
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OVLIim\t M\NVGFML\T 01 CARLINOMA OV TUP COI ON 
Is PROMMVL DbMN^CE 01 THE UnoBSTBICTED CoLON NfCESSVR^ ? 
A\u-terA Gunki^, ^ID andI1erm4nE PevnsE, M D , RocfiEaTEK, N T 
(From the Department of Surgrry TJi« TnnfMifir of Fochester School of ilfdi^ine an4 
DtnlutrS) 

T HERF lb no lunnimitT of opinion on nliit is tlic best opcratiie procedure 
for circinoma of the colon uithout obsfnictioii The surgeon rmi elect one 
of four nkthods (1) prirmr^ resection sml imstoniosis uitlioiU pnlimiiian 
or concomitant proximal colostonn (2) i\ section md anastomosis with proximal 
colostom) (3) multiple stage proceilurts in which anastomosis precedes rcseeliou 
and (4) the Mikulicz operation 

There is general agreenunt that it intestinal obstruction is present draiuagt 
bj cceostomj orcolo'tonn should pn.ic«lo resection 

The niajoritj of surgeons proiide dmna^ of the Iku'cI proximal to the 
i\ section when little or no obstniction exists This is not our police It is the 
pracliee of both the resident and senior surgeons of this clinic to do resection 
and priinars anastomosis w ithout prcliminan or coneomiiant proximal drainage 
wliencaer it is possible Thi> method is not prescribed ns obligitor. and the 
surgeon is free to choose the proccelure which in his judgment best meets the 
indications of the esic Tims our elimination of proximal drainacc in the uii 
obstnicted patient results from the connotion that it is not necossiri This 
MCw Is eontnn to the imptsssion gained from the literature and from con 
\trsalions with other surgeons It appeaml desirable to cialuate and compare 
oiir results with those of others in order to determine wliothtr or not we were 
justified lu our opinion V stu<l> eoicnng the last two decades ls nceessari for 
the recent improiemoiits in pitopcratuc and postoperative can. Inst, midc i 
profoumi change in the outlook Tcclimcal proficienci has remained aliout the 
same 

This stinh ciahiatos the immceliate results from resection of carcinoma 
of the colon (cxclusue of the rcctiiml at the Strong Alemorial Hospital from 
lb2s through 1947 

iiLSTOKit \L necKe roi nd 

Mien* in 1037 recomiimnded for t iixmoma of the ri„ht colon prcUmmare 
lUfrtransecrse coWtom> nnel secondare rcseetion In 1939 Mien and Mcldd 
reconiinondcd for all cases of rarcinoma of the eolon n two sta.c procedure with 
prior or complcmcntan prOMinil decompression of the Iwwel In 1943 Mien’ 
txportcel an over all niortahie of 18 i>er tent ui ISG cases \l that time he 
rceommendoel preliminars ilootnnsecrse colostoiu' and aseptic anastomosis for 
se\Tv,m of the nsht and proximal one third of the traiisecrsu (ohm Ho ad 
eocitcel prclimmars tube cecostoms in dcalm^ with cancer of tlic remaining 
colon Mien Welch and Donahl-mn* in 1947 reported upon lOi 
I , t tnU r llj SurEsn sjn tnincl <p Cal.f Marth 

*09 
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In the siTlj three total sastieetomics ui this series, three errors in diastiosn 
resulted in three totil gastnctomie^ for benign ulcer One of these errors «• 
cumng eirh jn the series, prompted us to feel thit a specimen for biopsj of 
the carcmonia or of the mass m the stomach should ho taken Iwfore total gas 
treetom> is carried out In the usuji rase of gastnc cincer the diagnosis is oh 
vious andbiorsv maj be umiercssin, however in ]i« ndv meed eases and pir 
ticularh when the surgeon is fared with the problem of a large gastnc uher, 
biopsj IS definitely indieateel It is our opinion that great care should be ex 
ercised m biopsy of a gistric emeor Weause of the dinner of seeding the pen 
(oneal cavitv with cacinoma cells Improper feefmique in biopsy of gastric car 
cinoma as has been folloivwl m many of the cases of this senes may be nspoiisi 
ble for some of the deaths from recurrent eminom/t in the first six nionthf after 
operation A specimen foi biopsv should be taken with the same precautions 
that are used in hiopsv of a r tieinomu of the breast This is best done by placing 
1 gastrotomv incision with the conterj through the stomach wall in a sccmin^b 
unmvohid quadrant and tak)n„ i segment of the suspected tumor from withm 
the lumen of the stomach The gnstrotomv incision may then be closed bv so 
uneonfaminatcd assistaiit while the operator changes gloves and gown and dni 
cirds the instmmruts use<l lu tiki/u thespeermen This precaution mav flinii 
iiatc or icducv contamination of the peritoneum with malignant cells 


COACLUSlONb 

Sistv tliri .0 total gastric nsections arc ropoitcd with a mortality rate of 
9 5 per cent 

The majonlv of patients who surnTc o|>cration without endenee of ro 
currence for iiJ: months or longer adjust fhcpi'cHcs to a normal male of 

At present, surwal times arc too short and the number of cases of total 
gistiectoiny too small to compare the late results witli those following subtotal 
lescetion There ate, however theoretical considerations and some nttual in 
dieations from a seiits such ns is herein presented that total gastroctomy is a 
more efTectue treatment of gastric cancer than is subtotal mec*ioii 
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tune A\ ana;enstot.n n<hocitcil an aseptic tjpe of 'iiiastomnsis uul felt that i)n- 
liminar' pro'ciiml draimce of the bowel was not netessan 

Stone and 3IeI amh ui‘ in 1942 imported 104 eases of usection nncl iin 
mediate anastomosis Tlie> Ind clt\cn dmths n mortalita rate of 10 6 per cent 
Tllc^ did preliminary ceeostonu in oiih nine cases tnd did not think it necessary 
in nonobstructed cases 

Zinniiiger and Iloxworth’* lu 1941 reported forty five eases of one stage 
nscction and ainstoraosis done Ironi 1937 to 1943 In the ahsenee of obstruction 
tliej did not cany out pioxinul dnmigc of the bowel Ihcir mortality rate 
was S S per cent 

\\liipplL’ reported his results in reseetion and anastomosis from 1933 to 
1942 There were 111 nsietions of the lett eoloti witli a mortalit> rate of 12 6 
per cent 9"v vleocolcctonuei weie done with a mortality of 15 8 per cent, 23 re 
sections of tile transyeiNc lolon < irricd a mortality rate of 21 per cent 

^liNcnly and I ands’* reported thirty four eases of resection and ainsto 
mosis with tyro diJths In this series were styen patients with obstruction all 
treated <oiiseiy itiveh These authors state<l Tbu shortened hospital stay the 
elimm itiein of multiple operations the saMinrs in time expense and psychologic 
trvumi tii,.etlur "ith i low moitditv make the procedure of resection 
with primary open in istomosis one of choice 

Mad cp" stated Primary one stacrc res(< tioii and anastomosis ma\ succeed 
in any part of the colon prajM r but it sUenild not be performed for tumors in 
the i-cctosumcnd md its use elsewhere should be linuteel to iineomplie ated 
lesions 

lRrsF\T\Tiy\ 01 cesis 

I rotw Vils dvMu.h 194T mdwsne 2''7 pitvents with enmnoma of the 
• eiloii (c\elusi\e eil ro<tiiml Jiaee bi m o|K-iated on This senes does not include 
patieniswho liaec liad meieJy cxjiloratory lapirotomv without dcfinitne surgery 
It does not inolude patients who hiee hid eolostonn as a palliatiye procedure 
Tihlo 1 sliows tin % iiiouo tyiiesof ojKrative pioeedurts which haie lieeii tarried 
mit These J'sT patients Invc lietii operated on In many dlffeicnt surgeons 
lH)th resident and attendiii* 

In the hrst dieidc eil the jicnod sfudicel . in 2 s through 1937) 74 patients 
were eipcrited upon In the sciond decade 211 julunts were operated upon 
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patients operafetl upon since 191^ Tlic o\cr all mortalit\ m this group Mas 2 
per cent Allen’ in 1947 staled that he bcliocd m resection and primary anasto- 
mosis arid had come to helic'e that the open t\pe of anastomosis was to beprt 
ferred to the dosed t\pe lie Keommended cotostomj only in cases uith acute, 
complete obstruction of the left colon and stnlcd that concomitant cecostomy was 
rarclj employed 

Slanv surgeons eropJoj the “obstractuc resection" described b^ Ranf.iti 
In 1930 Rankin* reported thutj one operations done in thi» manner mth onl' 
one death At that time he pointed out that the operation should mier bo done 
m the presence of olistruction— n point ssIncU w freriuentlj not appreciated 

In 1941 Rankin’ referred to a gross mortality rale of from 6 to 10 per cent 
ds 0 . favorable one and one nhich any surgical procedure should be cipecteil te 
achieve At that time he advised the aseptic type of anastomosis if anastomosis 
was to he done although still advoeatmij the obstructive tvpe of resection In 
regard to prclimunry proximal drainage of the bowel Rankin' said One mac 
not eisili orercmphisae tho advantage of a comp/ementary decompre^m- 
measure m the event one sthcls a single stage resection in cither the right or left 
pofon " 

Cattell* in 1943 reported 133 eases of inodifieJ Mil tilm? resections ol the 
colon In these eases there were fifteen deaths, a gross niortalitj of 11 3 per pent 
In 1041 thirty throe operations were done with one ikath, reprcsinting a 23 
per cent niortalitj Cuitell believed (his modified Mikulicr procedure to be the 
opention of choice in e ircmoma of the colon 

In I03i laliov* reeomroondcil tint ft modified ilil nlicz t'pe of procedure 
he done on the tight colon and iii Jf4i Lahev and Sanderson’’’ rtporfcd 112 
operations done in this manner 

In 1947 Ifajo" stated 1 oi the past sticnJ jiars nc have hern pcrlorin 
ing a one sta^c light licjnuolutoniv for the light portion of the colon with an 
end to end opin type of aiiistomosis b< tween (he temnul portion of the ilenni 
and the transvii'c colon 

Clictvcr” in 19 U reported 194 p iticnfs with circinomaof the colon operated 
on at (he Petii Bent Briph itn Hospital from 1913 to 1931 Fightv five of these 
operations were radical relictions there were fifteen deaths a mortality rate of 
17 6 Pi r cent He found that Mhcniicostonu was used an S5 per cent mortality 
resulted and that without cceoslomv the inortalilv rile vros 24 per cent lie 
recommended iTscclion md anastomosis in dealing with carcinoma oi the colon 
feeling that the Alilatiiiz tjpe of piocediue should be icserveJ for thosi cjsfs 
with particular indications llestatwl * V gem ral principle so widilv nccipte'| 
that It needs no support is that of the cspcdieucv of a prefinunan provimiJ 
drainage operation ' 

M an"-cnsfceu” discussed oseptm rc^twas of the gastroinlpstmal tract 
and reported lOO lonspcutive cases handled by himself m seven months from 
Mirch 1940 In this group were toirtecn colon resections with one death 
t\an«cnsteen’* reported fortv svs iwcaioils of the colon for tarcinoma from 
1941^0 1943, there was a mortality rate in this group of 2 1 per rent \t that 
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time ^\ angen'itccii iiUceitecl an aseitlic tjpe of amstmnosts niul icll tlial im 
Imiinan proNimil dnimce of the lionel was not iiectssan 

Stone and McI anolnn” m 1942 leiwrttd 104 cases of uscction and im 
mediate anastomosis ThcN had ilcacn di-xths n mortaUta rate of 106 per cent 
Tlie^ did prellmlnar^ t(costom\ in onh nine cases and did not tliiuk it noeessan 
in iionobstructed cases 

Zinninger and lloxworth" m 1943 reported forts fise cases of one stage 
resection and anastomosis done Irom 1037 to 1943 In the ahstnee of obstruction 
this did not carrs out pioxinnl drainage of the bowel Their nioitalitv rate 
w as 8 8 per cent 

M hippie” rcijorted his risulls in rtscttion and anastomosis from 1933 to 
1942 There were 111 resections of the kit colon with a mortahti rate of 12 6 
per cent 95 ileneolectoiiiKs were done witli a morlalili of 15 8 per ctnt , 23 re 
sections ol the transierse lolon (Jirinl a mortalits rate of 21 per cent 

^IcNcali and I ands'* reported tliirt) four eases of rtsection and anasto 
mosis with two deaths In this senes were scitii patients with obstruction all 
treated con'i-riatnch Tlust mthors sta(e<l The shortened liospifal stas the 
(.liminatiou of multiple opi rations the saiings in time expmse and psicholOp.ic 
tiauma topethoi with u low m.iitalits tuol c the ptotediire of resection 
with primata open anastomosis out of choice 

Macl ce"* st itid I’riman one stasc revctioii and anastomosis mai succeed 
in am part of the colon ptopn but it should not hi peiformcd for tumors in 
the rcctosiaiwoid and its use elsewhere should be limned to tinconiplu ilcd 
lesions 

IRF^rNTlTION or ClSFS 

1 rom l^is thiotuh 1947 inchism 2s7 patients with carcinoma of the 
colon (exiliisne ot rectum) haie l>ccn otHiatcd on This series does not mchide 
patients who haie had mere!' esploralon lapirotoiin without definitive sur^erj 
\t does not imludc patients who ha\e had colostonn as a palliatnc procedure 
1 ihle I shows the ^anoll^, tspes «1 uperitive procedures w-hicli lia\e been carried 
out Tliisc i'-T patients ha>e bean 0 |HraUd on b^ manj dilfeient surgeons 
both nsidcnt and attending 

In the first dec idt ot the penod studied (192S throu.h 1937) 74 patients 
wore opiiatid upon In tlu second decade 213 patients were operated upon 
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patients operated upon since 1941 The overall mortalitj in tins group was 2 
per cent Allen’ m 1947 stated that he believed in resection and priraarj ana^to- 
Wosiv and had come to hcficae that the open tt pe of amstomosis was to K pre 
lerred to the closed (J7« ife rceomtnended eccostomj onlj m casts with acute, 
complete obstruction of the left eolon and slatnl that concomitant cecostomy wis 
rareh employed 

5Ian> surgeons cnipJoj the *'rf>stnittiio rrseetjoa" described bj Jlankin 
In 1930 Jtinkin* reported thirts one operations done m this manner with onlj 
one death At that time he pointed out that the operation should neier be done 
in the presence of olistructiOn — a point which w frequently not appreciated 

In 1941 Ifankin’ referred to a gross mortalitj rate of from G to 10 per cent 
as a fa\orahlc one and one which any sut^ical procedure should be etpected to 
achieve At that tune lie adn^id the aseptic t'pe of anastomosis if amstoino. is 
was to he efone although still ad\ocating the olKtnietive tjpe of resection In 
itgard to preliminarj proximal drainage of the bowel Kaiilnn’ said One mav 
not easiJj oicrcmphiswe Ote adtantage of a eomplcmentirs decomprewia? 
measure in the csent one selects a single stacc resection m cither the ni>ht or left 
Colon ” 

Catttll* in 1943 reported 133 cases of iiio<bficil Mikiilic? resections of the 
colon In these cases there weie fifteen deatlis a gross mortahtj of 11 3 percent 
In 1941 tliirts throe operations were done with one dntli representing a 27 
per ctnt mortnht' rattcll licluvcd tins modified Milnilicz procedure to l>i. the 
operation of clioite in oareuioma of the colon 

In 1932 I alies" neomnicndcd lhat a modified Mikulicz tspe of procedure 
he done on the right colon and in 1942 /ahci and cS?andirwn” reported 112 
Operations done in this maimer 

In 1947 Maio'» stated Toi the pist Mieral stars \ie hate been perform 
mg n one stage right heniicoleetonn for the iicht portion of the colon with an 
«iul to end open tspi. of anastomosis lietween the terminal portion of ihc I’eum 
and the transMisc colon 

Chpcser” in 1931 repoifcd 154 patients with carcinoma of the colon opcrateil 
on at the Peter I3cnt Bri,.ha»i Hospital from 191’ to 1931 Fights fi'e ot these 
Operations weic radical nvetions there were filtecn deaths a mortality rale of 
17 fi p<’r cent lie found that nhm ctc««ti»Jn» »Js uyd an B 5 per cent niortaWj 
resulted and that without cecostoms the mortalih rate, was 24 per cent He 
recnmmpi led tciection and anastomosis in dralin„ with caitinoma of the colon 
feeling tliat the Mihiilicz t>pc of prorecliUL should Iw Ksciied for llmsi- (jsis 
With paitieular indications He stated A gsncrU principle so width ateipletl 
that It needs no support is that of the cxpcdicrtcj of a pruJimimri pro\iivsl 


drainage operation 

Wauf'cnstccn” discussed aseptic rtseefjons of the Erastrointcstinal triet 
and reported 100 consccutiic rases handled In himself in scien months from 
Maich 1940 In this group were fourteen colon rcvcctions with one death 
t\nn enstecii” reported forti six resections of the colon foi carcinoma from 
a mortalits rite m tin* group of 2 I per ctnt \t tliat 


1941 to 1943, there \\r 
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"Manj surgeons feel thit surRcr) of the left colon ts nftoiuled bj a higher 
moilaht\ rate than surger\ of the nU»t colon This Ins not been true m our 
senes As shown m Tible H, 106 patunts hnc had ikoeolostoms , with 15 
hospital deaths a rite of 14 per cent 15b patunts haie liad coloeolostoinj , ^'ith 
14 hospitnl deaths, a rate of 8 0 per tent 


TABfcE IV MORTAtlTY lUOCOIOWlWY %EfStS COLOCOI OSTOMY 




ILEOCOIOSTOMY 


COLOCOLOSTOMY 


CASES 

DEATHS PERONTACE 

CASES 

rFSTlIS 

irRCtNTACE 

19.S 1057 

31 

t> .i 

.8 

7 


1938 1047 

75 

6 8 

130 

7 


Total 

10<> 

15 14 

!.>8 

14 

8 > 


IVe ha\e not attenipfcd to bnak down the deiths into medieal ’ or ‘ sur 
gical' eaU'Es or to separate the deaths diretth due to siirgen and indiretth due 
to surgera Ana patient who fads to leaie the hospital alnc, from whatovir 
cause after the operation is classified as a liospital death Table V shows the 
proximate cause of death in the 29 tases out of 204 It is to be especially noted 
that the number of deaths from |>critoiiitis and the mimhor of deaths from stirg 
ical shock has been fewer in the second ten jear peiiod altliough more case9 have 
been done in the latter decade 
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In each case material for pathological examination was obtained and the 
lagnosis of tareinoma confirmed bs microscopic examination Then, were loO 
patients with carcinoma of the left colon, 39 svith carcinoma of the transicrse 
colon and 98 w ith carcinom i of the n »ht colon 

In Table I jt can be seen that m an}} 23 inatanccs iras a tlikulicz procedure 
or one of its modifications cirricil out Of the remaining 2G4 eases 106 patienfa 
had an operation which inioUed m itcocolostoms and 15S had a proeeJare 
which in%ohed colocolostomj 


IIORTALITV 

Of the twent^ throe patients who had one of the MiJiiilicz procedures there 
were six hospital deaths a gross morlilits of 26 per cent The 'Mikuliez pro 
ceduro has been reserved for cases with special indications — freiiucntlf poor 
risk patients and those with oLstrnetion It has not been popular because of the 
high nioibidity rate, the piolonged hospitalization and the feeling that a ladieal 
resection cannot be carried out in this manner If more favorable cases were 
treated bv this method the rcstihanl mortality would probably be appreciably 
low cr 

In operations involying a bowel anastomosis the gross oxer all mortalif} 
for the twonfj ;cni period has been 12 ptr «nf The mortobtv for (he jears 
192S to 1937 during which time '>9 cases were done was 27 per tent The mor 
tality for the jears 1938 to 1947 when 203 cases were done xvas 63 per cent 
These figures are. shown in T iblc II 


TABCEir GROSS StOftTAurr IV 2ST Cases 


OFU\TIOV 

evses 

t» ITUS 

PEKCENTiOB 

Uikulicz type of operatiott 




UryifttioA intolting saaitomo n 
19SS 1S37 

v9 

38 

'its 

im :<117 

.Oj 

IS 

Total 

.04 

-•> 

11 


One sometimes hears the commcRt that resident surgeons should not do 
lar„e bowel stirgerj because of the resnltsiit high morfabti hhe agree com 
pictclj that inexperienced surgeons in tnuimg sliould liaxe close superxision 
when tloing tins tjpe of work The poficj of dm hospital i'^ to supenisc the 
resident surgeon until he attains sufficient proficiency to justify his assonimc 
complete opentivc responsibility This policy does not result in an increased 
morfaljt> rate as sliown in Table III During the second ten jear period rcsi 
dent suigeons liaxc operated on 76 patients with carcinoma of the colon and 
done anaitoinnm m each there hare hc«n 5 hos/iitol deaths a percentage of 
6 6 per cent During the same tenjeir i»erio<l tin. attending siir^yons have 
operated m 129 cases there haie been 8 Jiospital diaths a roorfaljl^ rate of 
6 2 per cent 

Tabic IH CourARisov or Mortyurr for Attismno ‘yiawfONs ASn Resident Scid-eons 
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As far ns the technique of the snrgers is concerned ue agree with those 
who saj ‘ Less depends on the method used than on the manner of execution " 
A\hipp]e‘' listed three principles to sueccssful bowel anastomosis (1) mainte 
nance of adequate blood suppls (2) nceuratc apposition of serosa and (3) 
avoidance of tension These principles must be obsened for succtssful surgerv 
It IS felt that late leaks from an improperh executed suture line arc most often 
responsible for peritonitis and intra abdominil abscesses In this senes ‘open” 
md ‘ closed” anastomoses, with and without specnl clamps lia'e been done 
There results no demonstrable difference in mottalitv or morbiditv 

Our present postoporatue routine inelndcs a diiodcnil indwelling tube 
which IS left in place and connected to suction until the patient passes gas per 
rectum Clear liquids onlj arc allowed b} mouth until intcstiinl motilitv is 
restored Lnemas are avoided Whole blood electrolvtes fluid and protein 
art replaced as needed \ralnilition on the first or second postoperative dav 
IS encouraged unless there is specific contraindication to such activitv Re 
breathing exercises with a pajxr bag or hvpervcntilntion with an oxvgen carbon 
dioxide mixture is used I eg exercises bv the patient when m bed are mandaton 


SOIMABT v\D CONCI V«IOSS 


1 The records of all patients who have had definitive surgen for carcinoma 
of tlie colon exclusive of rectum at the Strong Memorial Hospital from 1928 to 
1947 have been studied 

2 There wire 264 patients who liad a trpe of operation wliieli involved a 
howcl onastomosis 

3 The gross uncorrccted mortalitv rale for the second of two tin v car 
periods has been 6 3 i)er cent 

4 Resection and anvstomosis is our methovl of choice m dealing with earcin 
oma of the colon 

5 Prchminarv or eoncomitant proximal drainage of the howel has rarelj 
been used in the cases with no obstruction It is felt that the results here re 
ported justifj this policv 

RFFERENCES 


^ RiRht Coloftomv for Vlilignsot D; CS8P J V M A 109 9’3 023 1937 
^”939 ” "e'sl* F F Xtslipiant Disease of Colon Am J Surg 46 JilJSO 

i M!®”’ ^ Carcinamn of the Colin <Siprcpr 14 3 j03Fo 1043 
^ ^“'9 30 ^ 191 '*''^ ^ ^ aBjDonslloB C \ Carcinoma of Colon Ann Surg 126 
’ '7 ^ of Intestine S a.n ^orth America 27 1013 1031 

; "■"'‘a,.;. Job 

‘ " FrincjpJe. of *Jnrf.err of Colon «Jarg Omer 1 Ob f 72 332340 

^ Cattell fichard n Carcin 

f Ileum t 




I Ini *. V. ^ Carcinotna of Colm an«l Uertom "iBCERr 14 378 3S6 1043 

J V 3r V 120 R>2ht Colectomr 

»« "»■ Colo. B Cl„ 
n Carcinoma «f Colon Ann ‘Jurg 94 '03 716 1931 
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\\ e have compared the morbidity rate for jlcocoJostonj' sod /or colocofos 
totn\ Al[ po^itoperatne eomplicntion^ however minor, are tahulated Again 
no attempt has ))cen made to scpirite complroations directly md indireeflj due 
to operative technique rvirthtrmow any patient rcmaimnj in the hospital 
longer than 21 davs even tl'Migh a speci'ii. complication his not bpen ohscrvod 
IS classified as a complicated caw* * Tie arerage durntion of the postoperative 
st 1 } m uncomplicated cases lias been 15 4 davs 

The morbiditj rate for ileocolostomjr and for colocolosiomv for the two 
tcnyL^r periods has fwen coiPiKirc*! This is shown in Table ^ Iff Of 106 eases 
involving iltocolostomv there hive liein 33 complicated cases a rate of 31 per 
cent Of 15S cases involving colmolostomy, 53 cases have been complicated a 
rate of 34 per cent 


Tvbu; \ri ilorBiwTT, Itrocoro tostt vebsis CowcotO'STOMv 
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Table VIII shows the (jpe and frequenev of the complications encountered 
It can. be seen that wound inflations have been moit frequent in the second ten 
}esr period and diaths from peritonitis less frequent 


Tabip a'lll Ai ALTSia OP COMPUcATioss IS OrntvTinss wmi VvvsTo wosia 

IJ rTo“l03' iriTTfTiyi. ~ TOIVL_ 


COMHLICVnOS 


Wound iBfection 
Irolongcd tio pitnhintiaa (so 
vifii. cotnplicstion noted) 
Prolonged lioo;iirnlii ition tor elo ui 
of ce ostoniv 
Wound disruption 
Abdominal sWos 
llnuary tract cooiplicaticina 
{nteatiiuil obatniction 
fecal ISs/uH 
l*uliDOnarr embotu 
pneumonia atclecta la 
leref unletermiscd ornio 

* fhrofflbpphltt)ltis 

Tlotal number of complicated fo e* 
Total number of easea 
Oro s morhiditT rate 


SlWAGEUrNT 

Lantin' li ted some ‘sofef v factors to l»c obsen ed in siir„( rv of the colon 
Those dealing with preoperativc can. arc (1) relieving obstruction 12) 
ujg dehvdration disiccdtiun and anemia daring the prcopcraiuc piriod (d| 
lowl cleansing of the bowel and eliminations of mfulions l>oth bs lavags and 
bv cbcmothcrapv H, rv-'h lUn. Uie physiologic la serve of the patient ha cd 
on labontory evidcnei, as wcU as phvsical examination and appearahev TJi^c 
are sound principles and must be obsincd if one is to c iriv out stiec^sful colon 
su^ery 
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\s far as the technique of the snrgen is concerned, we aqree with those 
who saj “Less depends on the method used th*in on the manner of o\ecution 
^Miipple'' listed three principles to succcs>sfol bowel anastomosis (1) mainte 
nance of adequate blood supph (2) accurate apposition of serosa, and (3) 
nvoidanee of tinsion These principles must be obsemed for successful surgcr^ 
It IS felt that late leahs from an improperly executed siitnrc line are most often 
responsible for peritonitis and intra abdominal absccssts In this senes ‘open’’ 
and closed’ anastomoses with and without specnl clamps ha\e been done 
There results no demonstrable difference in mortality or morbidity 

Our present postoperative routine includes a duodenal indwelling tube 
which IS left m place and connected to suction until the patient passes gas per 
rectum Clear liquid.s onlj are alloAved by mouth until intestinal motility is 
restored Enemas arc avoided Whole blood electrolytes fluid and protein 
are replaced as needed Ambulation on the first or second postoperatne dai 
IS cneouragid unless there is specific eontramdication to such actiyatj Re 
breathing exercises with a papir bag or hypcnenttlation with an ox' gen carbon 
dioxide mixture is used Leg exercises by the patient yvben m bed are mandatory 


sL»5iytyRy vnd coxcttsioxx 


1 The rcvonls of all patients yyho haye had definitivt surgery forcarcinoma 
of the colon exclusi\e of rectum at the Strong Memorial Rospital from 1928 to 
1947 have l>ecn studied 

2 There were 2G4 patients yrbo had a type of operation winch inyohed a 
bow el anastomosis 

3 The gross uncorroclc«l mortality rate for the second of two ten year 
periods has been 6 3 per cent 

4 Resection and anastomosw is our method of choice m dealing w ith catcin 
oma of the colon 

5 Preliminary or (.oiicomitanl proximal dratiiago of the bowel has rareh 
been used in the cases with no obstruction It is fell that the results here re 
ported justifj this policy 

BFrrjlEXCES 


1 \llen y yy ItiEht ( olfclomy for yUhgnsnt Dj ease JAM \ 109 0,3 028 1037 
■ W aiit Welch C E M«Ii|pitnl Di'ea e of Colon \m J Surg 46 J7l 180 

5 ^ CarcitioDis of the Colon EiKoePT 14 3 j03C> 1043 

^ ^ ^ and DjnaW on Q \ Carcinoma of Colon Ann ‘lurg J26 

^ fa">nonjB of Large InfeMine S Chn \orth ymenca 27 1018 1031 

6 OMtnictw^ (Ohstnictive Ee eetion) «iurg 

Eankin^^l W Prinriptrs of SnTgerr of Colon s^urg Uvnec t Ob«t 72 332 340, 

9 r‘'^n r ®f •"'I Pertum «cpcerv 14 3*8 3«6 1943 

p«ir« w, yr Coton amt y„a lomoMs of Ileum to Transverse 

10 I.W r lOKt 54 923929 1032 

" T V ,"120 "'riti .,,2' ™"" ’•"'"■I! coi„,„,, 

” ® c..n 

1- Cheerer D Choiee of Operation tn Carcinoma of Colon Ann Cnrg 94 "0*716 1931 
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MORBIDITV 

Iia'e compared the morbidity rate for ileocolostomj and for eolocolos 
tonij All postopentive complications bonerer minor are tabulated Aitain 
no attempt has been made to separate complications directly and indirectly due 
to operative tcolmique burthermore an^ patient remaining in the hospital 
longer than 21 da^s, eien though a speci/ic complication has not been obscneil, 
IS classified is a complicited ease The average duration of the postoperative 
stay m uncomplicated cases has been 154 days 

The morbidity rate for ilcncolostomv and for colocolostomy for the liio 
ten j ear periods has been compared This is shown m Table ^ III Of 106 ea es 
involving ileocolostomv , there hive I»een 33 complicated cases a rate of 31 per 
cent Of J5S eiscs inrohiag coloeolostonij 53 cases hare been complicated a 
rate of 34 per cent 

TvBLEVII MOTBIWTY lifOCOLOsTOMT VE6S18 COIOcOI-OSTOUy 

nLS~to~f9J7 lOasTb 1817 TOTAL 

cow COM COU 

mc\ prR pnev rta ptiev rrn 

C\SB8 TIONS CENT CASTS TWS8 CPVT CV«ES TIOVS CE'T 
llc^lo lomy 31 li 3J ~l 33 

Coloeolostorov gS li 43 130 41 31 loS S3 n 


Table ^ III shows the tvpe and frcqiienev of the complieitions cncoiinteml 
It can be sicn that wound inlcotions have been moie frefiiicJit tn the sevond ten 
jear period and deaths from peritonitis less frequent 


Tablz ^ Itr As VLTSis or Compulations ih Oi f«\tioss v 
COM ltlCATlON m < TO 1J3 n HS TO 

Wound lafwtiea - It 

ProlODgel lio pitaliiafion (no *re 3 t 

cifio ePoiplicatiea aotiil) 

FroloDgcl lio pitalii-ition for cloture S It 

of cpcostomy 

Wound disruption 0 0 

AbdoaiiBat eb tc t t' ^ 

I'rinsry tract complications 0 7 

Intestinal ob traction t 

rpi-al fistula •* " 

Pulmonary eaiMus e ^ 

Pneumonia atelectasis 0 

Ferer undctcrmmel origin - 0 

ThrombopMebiOs 0 1 

Total number of complicated cases 
Total number of cases 

Gross morbidity rate 


>1 ANACntENT 

Rankin' listed some safetv factors to !« observed in siirL.crv of the colon 
Those deiling with preoperative ore ■sre (1) relieving olwlnietion (’) combat 
ing dehydration dcsiccition and anemia during the prenpentno period (31 
local cleinsing of the bowel md eliminations of infcLtions both bv hvage and 
by chemotherapj (4) evalintmg the pbvsiologic rewrvL of the pilieut hi cd 
on laboratory evidence is well as phvsical enminition and appeirancc Tbc'e 
are sound principles md must be oWrved if one is to eirry out successful tohn 
surgery 



F\O^SIO^' or Tin- MANDIBl-E FOR M OPIj iSTIC DISEASE 

IsplCXTlONS \NP TEtllMQUEJ* 

I5vNFi\ I’ ‘'I vtanTEit MD Tuttis Bofsfr ''P 
■\\aLTFBI SMEJKXL MD CiI!C\CO llL 
(Frc« /;.e cf •^oTgery 6f Co!Un^ of Mt3,cne and the Tumor 

Clinics of Die Jllinois Pcnfarcli nonp«t«l «ad tJ.c I reifiyterirta 

R EQFCTION of the lower jaw is not *» tomniOH proeechiri, althougli it is nn 
oyetatwu tliat has been a stanilanl part «f tlu surgical rep» rtoire for 
itnnj seMs The lufrpqutnej of this opiration is dm to se'cnl fictors, the 
pnocipil ones heint, lack of njMhrstimiing of the necessity for it in tertnin 
sUwations nnd i natiinl rtbictmce to jiorfonn what is penernlK considered 
to be ^ mutilating and nunpaeitatinfi rcinoial of tissue Fiirthtrmore, the 
mortilitj rat« has been high and the cure rites low the two npproaeliing 
eicli other to the point of nesrition 

Cho 'ingle of the nvaudihle his lieeii the no man s lind ’ of the siirgieil 
s\vvviUws the general surgeon the theripeutie ndiologtst the plastie sur 
geon the Qtola.r\ngolcigiat the onl siiigeon iiul the iltiiti) surgeon ill meet 
ing wanlv at this anatomic {lomt with the nmlt thit none hia itoKwl out b 
silvl cl iiu Hi Liiliiatiou of the indit itioiis iiul tcchni(/iies for cscisioii of 
thi nnndible iie tn order hoi'eier heenise of (hinging concijits of the 
rciaons for aucU i procedure niid heciwse recent id\ inces m the mcillin 
surgical scientcs haie preith mereistd tht sifety of such operations Im 
pcotements m amsthesia md the deiclopment oI mtibiotics hue toi.etl3er 
des-te i-sed the twortnUts and morbulits of this Isiw of surt.er\ to such in ex 
t«nl and is i eocolhry bin so e\temled the mitomie limits of oxcibion tint 
1 point of ineroising returns has been reached 

It has therefore seemed worth while to re'uw our eases in which pir 
fial segmental or hemifesection of the mnuliMe w is performed Seieiitt 
three pafnntj. are iiuhnled m thus sludi si\ti nine of whom Ind escisionil 


Mirten other than hiupsj Four pitieiUs with tumors mctistitic to the jiw 
or with jaw iiiiiihdnciit seeomliri to i sisteiiuc jipopJistic dzseise ore in 
cliuhd in the group bcciasi thes ire a neetssics coiisidontion in difFerentnl 
dngnosis of surgica] diseiscs of th< jiw tfirii more iiifients nferred for 
consnlcntuiii of surfers ire eschided he« iiise thei wen- in a pretcrmmil 
iml untmtible pondition with such hopelessh fir id\ meed cmcti tint onlv 
inlliativp geifiins could be made 


TiLIcs r II III l\ ,f,ow tht dwtribution nf tumors m which e\ 
cisioinl Mirgen of the jw »is cniteiderwl One is immcdmtelj impressed 
n ie fa<t ihit tumors irjsing from the iinndible itself constitute onli i 
still I part of the total group of tumor cists iii which jiw sur^vij is luces 
sin Ills illusintes i rocent md fiindimeiitil change m gm surgen 
iiimoh miuh grciter emphisis on r«,c( lions of the iinndiWt in the surgicil 
imek on intriiinl cmcer Onh J', of our pitiems were opcrited upon for 
tm^ ansing priminli fiom the mindihlo itself wlurtis 10 pitients hid 
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13 RDgenslecn, O II ^^eptie Be eetions in Oastro iDtestical Traet VTith special 
Kefcrcncc to Be ection of ‘ttomnth nod CoIod, burg Gytiec 4. Obst 72 
1911 

li Wangensteen 0 U Primarv Ke ection (CIo ed Anastomo is) of Colon and Kecio 
sigmoid Including De eiiption of Abdomiaonnal Mcthols for Bestorstion of 
CoDtmu»t> \ecompaa\jng Ixelnon of Carcinoma of Bectal Ampulla, SiBcrKT 
li 403 432, 1913 

o- _i._Q Anastomons for 


14 SMSir itn 
Colon, Simcm 11 


IS Mc'Seali r’ W and Lands \ n Primary Anastomosis in Treatment of Carcinoma 
of Colon StPrEPi 21 2S3 296 1947 

19 MacFec W I Management of Carcinoma la the Seicral Ports of Colon, Ann Surg 
126 12S 139 1947 
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the rifrht m imlible " ith t clmicil ilngnosis of iiiopenble osteORcnie sai 
RoentgenoloRic slxiduN reNtMul \ !•«};«. \crcgnHr osUohtic defect 
pathologic fnctnri through the mvidible The olimenl dngnosij, seemed oo 
\ious set s«tt,icil eNVlontion reseiled the lesion to !>e an eosinophilic gran 
nlotin sshich Ins remuned eompleleh hnled for five sears following simple 
curettage Thne other patients hnl been alloued to doselop huge tumors 
user peiiods of twihe to twents stars under the mistaken tlnueal impression 
that thes siere malignant and hoptless All three tumors vere benign os 
sifting fibromas and base been eonipletels eiadiented bs ttsettion of the jass 
'lurgicil measures of this extent noultl hate been totalh imnccessarj if the 
lesiaus had hceu cNplored and definetl niicroscoimallt carl} in their course 
The adimantinonns hate been too long regarded as rehtitelv benign 
lesions of ttrt slott grottth ind incapable of nictistasis These considera 
tions are not entirelt correct sinte adimnlmoinas can produce tremendous 
destruction and tert rarclj one ttill metastasize and kill b\ secomlarj ex 
tension Alost of them aie ten slow grottmg tumors but thej usuallj begin 
relatiteh earlv in life and aftir fifteen or twenty vears of repeatedlj unde 
tpiat? therapeutw procedures the\ usualh bate proiUteed considerable dc 
formitt and sufTcrinp It is our belief that this should be obviated bj earlj 
recognition of the senoasuess of the disease and treatment b> ses,meTital re 
section of the jatt and repair bt dehved or imniednie hone graft Since ad 
annntinonns arise in the alteolar ridge side of the mandible it ttouhl seem 
uiineoeMsart to saeritiei the enure depth of ihi ) one in all eases and in earh 
cases it should !e possible to rcseel the iinolsed area completeh This can 
not be done bs cxirettage vchuh is the Usual xneffictual treatment V planned 
eNcision of the aiea uuuld seem to I e the piocexlure of choiei but it has not 
been our pmilege to ineounter an earlv and pieiioxish untreated case of 
this tumor 

In the usual ad'aiiced and niiillipK recurrent adamantinoma the tumor 
has been alloutd to progress to i point where segmental oi totil resection 
of the jaw is reiimrtd (bigs 1 ami il) t areful ntciitgtnologic esliniate of 
the extent of bone xusol\<mei\t cm sharpU delimit the extent, of excision of 
bone ^\hc^c full thickness of the mandible has been destroved and soft 
tissues haic been innded the tumor usoalli creates a pseudocapsnle about 
itself bi compassion jilus icactne fibrosis so that its limits can be determined 
furh aceiii-itcU bv palpition Thise factors allow complete excision of the 
ordmati adamantinomas whether thex be e-irh or far adniiced The fnnda 
mental premise in the treatment of ndannntinoinas is the togniranco that thci 
"ill all ercite serious destruction and deforimti if allowed to pursue their 
natural historx 

The ossifiing fibroma m our senes is a tumor of ns frequent occur 
renee as the i.lnmaiitinoma The silicnt features of these two tinnoi-s de 
^orit equal emphasis because lliex are antithetical Whereas the adannii 
tmornn is a maUginiit Icvum too ofUn considered rehtiieh benio’n the 
ossifimg fibroma on the other hand is a beiiiffu lesion xvhose growth po 
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leseetioii of the jiw for tomors insing m tissues -icljacent to this bone Ot 
this last gioup m 35 patients the jiw -nns imoUed by the tumor h} secondary 
invasion and jn 14 the jan was not imphcafed hut uis resected as a necessity 
in the surgical approach to intia oral cancer 


TiBi^ I Tunoss OF inr Jair 


iumora of contiguous tissues adjacent to 


—45 

volving mandible 

Prunsrr in mandiMa 


15 

Rsdiation damage to mindible 



MetdStatK. to mandible 


4 

Total 


73 


Table II Ppimam Tlmops of Inferior IIaxilla 




OsMfjing Gbroraa 


Giant cell epulta 


Oateogetm. sarcoma 


Cioiral giant ecll tumor 


EoiiinophUic granuloma 




Table III Tenors Metasta«c jo ilAvuiBiE 


aiultiple mtelOToa 

ITrMae carcmonia 

g 

4 

t\UDEXT\L DVUACE JO UAXMBLE BY 


TBEATMFVr TO ADJACENT TUMORS 


1 adiODScroaia 
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Table It Tt mobs or Costjolov? Tissue \WAcrAT 


■ 


Is\ol\1sq Maaillae 
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NuiX 3 

seition The lone uiU regenerate surpmuielj Aiell -ilthoiigll m some rela 
tireh mhance.l eases precwtmns tnuM U t-Uu agamst r^thologic fnctxire 
whik heslinj, occurs 

In the sti\ aihanccfl case ssherc the thwiiing of hone has progressed to 
comntcte de‘-trxiction and rcpl icement of the nntidihJe hv tnmor •se^xixxntal re 
section is the ouK recourse (Figs 3, 4 5 and C) U is this t>l>e of proWem 
that should Lc presented bj carh reco^iution and adequate surgical manage 
ment Imi^ Lefurc sUeh destruction talces. place 

The giant idl epulis is a not infrequent benign tumor arising from the 
periosteum of the ja'is CJimeal diagnosis is lasj ami the histologic picture 
L quite chiricten tir Treatment is iffeclne and consists of e\cisaoaa and 
curettage of the imohcd area of bone and periosteum usualh a rclitiael> 
superficial and minor procedure 

The cfutial giant cell tumor « a much more rare lesion, although its 
rnwrostopic pattern is cssentnih sinidir These tunuirs arise ctntraDj in the 
jaw ond will espand and destroa the lone causing patholofeic Jraetitre Dur 
Old} instance of this tumoi occurred m the horizontal nmns pf a ID year old 
girl whose jaw was almost completely croilecl In the g«nrth •in intnon) 
opproaeJi and tescction of the cmeritig shell of bone followed ha wide curettage 
and irradiation han nsulteJ m a tui aeir turc witli conipletc functional re 
pincration of the miudUde on that side Whether or not the irradiation was 
neeessan is not known but the aiialo-n to epiph\s(al giant cill tumors of long 
Ixincs seemed Tiasoiwble 

Htfore anr treitmcnt of central giant cell tumors of the jaw is under 
taken appropriate studies should be made to deUtt hjperparathjroidisin 
In the upper ja« particularly giant cell tumors ma\ be caused b\ such dis 
fiirbetl eileuitn metahohsoi and local treatment m such an iiistaneo is both 
iiicfTcctual and nniieeessari 

O^tcoeyiuc sarcoma of the jaw is lortuiiatclj a rare tumor Our et 
penerco is linutid to tyyo patients loth of yyhom yytre total failures of treat 
nipiit Hoth patients had been triatid preyioush and hnd recurrent disease 
'ihcji first seen These tumors u«uall\ kill In local extension rather than 
metastatic inyolycment and it would seem thit the problem m these cases 
3s ti'ofofd first a more accurilc pathologic appraisij of the lesion second 
a much more crilical evaluation bs the surgeon of the patholQ,?ist s report 
when the diagnosis is that of pnmara lualignaiit bont fmnor Thest tumors 
which Pill bs regional rather than distant miolriincnf are iheoreticalh 
enrahle hut the surgeon must I e will air ire of fhi lethal potential of such a 
lesion when lie as-sumts responsibility for us excision 

i"ui)ior5 InioJivtff the V»»<fiWe Stcan^anfy —The principal change m jaw 
surperv for neoplastic dLsense has b«n the marked inert ase in the surgical 
attaeV. on intraornl cancer Iniasion of the inamlible In circinomas of the 
adjacent mucous membrams is fir more eommon than the ineidenoe of malig 
want tumors primarj in the ja» jfself The cvsiirgcnce of the surgical treat 
ment of these situations has been due to t»«o factors first recognition that it 
la praetualls impossible lo sterilize squamous cell larcinoma m bone by ir 
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tentnl is too often considered to be mahjrnant Both errors hare about e<jj 
ilf> disastrous results The joqn^ fibroma is a discrete, circur'scnbed, aid 
encapsuhteci tumor svhich em be etciswl eompletely without loss of jaw tis 
siJ'' If not (nucleated earfj in then course thej will continue to grow slo'vlv 
until e\{ensjve deformity cm result fiom piessiirc destinctioii of bone and 
soft tissues The usual crior m their leco' mtiun is jmthologje interpretatmn 
of a biopsj os osteogenic sarcoma Such a diagnosis iisinlly eientuates m a 
fatalistic attitude of hopelessness so that nothing is done and the patient eniia 
up ten to fifteen jears later as a derelict freak Appirenfly the growth of 
these benign ossifs ing fibromns of bone is not biologicalli self limited, as for 
instance, are uterine “fibroids “ Tbc slow mcKonblc growth of these jaw 
tumors can create rcpulsn e as\mmetiy, which could be completclv and simplv 
obsiafed early m their course bj accurate definition of the lesion and ado 
quate surgical management 



Treatment of ‘ ossifying fibromas’ is entirely surgical, radiation Umg 
useless In the early cases where the jaw has not been replaced \j\ thctnioor 
they will appear as radioluetnt rounded and iMialh nnilocnUr ostooKtic 
defects with spotty areas of calcification Surgical approach to the man.bim 
lar«mon sliouW be e«e.n»l l.J «P- cp.vt.l n«k (I.„ ,,.th prw.r'’ 

i.m of thclofvcr (oral) braiieh of lh« facnl n.rr a The ponoMium out 
mvohod ataa ol maoibble abo«M bo ampp«i and pte,o.>.<l and He oatjronl 
table of the bone reaeel.d The tnwor cm then be enneleate,! b> earefni 
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radiation inctViods und %tv csc«‘'v««on'il eaao where this niay t 
cQwpli^hcd the jaw will he At> lUslrojwl bj the ticafmert that it will ha%e 
to he removed nmwiy heew t o£ tdcHomcrosw and osteomyelitis, secomi, ml 
\anets m surgical technif\iJies and anesthesia have allowed a nnicli more radical 
opcrativ e attack v, ith a reasonable mortalitv rate 

The advauees m siir^ical trchmauc are in two entegont-s rreopetaUse 
preparation ot the patimt is wsentullj the same nutritional prohlim as lU 
pjlonc obstruction or other major gastrointestiml sutgerj raiicnts with 
nd\ anced month cancer arc £reiinen\\> an as hod wt i^otse condition than can 
didates for esophageal or alMlommal Mirperj, and the same steps must he 
taken to eorrcct proUiu dehcienfv el€etrol)ttc inilnlanee pan avjt iminnsis 
and oiieraw The iit.e of iinUhiotits has confrihuted tremendousK to the safet> 
of these operations their use in the posloperatne period hemfs essential Tlw 
other phase of ad\ lUce in snrgM al tci hnMjiie im o\\ cs Vetter anatomic concepts 
of the spread ot lutronral canter and ot the possibilities for surgical eliminii 
tmn of the disease The advances ui plastic surgerj have also greatly nn 
troved on*' tcohnif\uei of repur These t>hises will he discussed in further 
detail 


Advances m anesthism technique consist essential)} in improved methods 
of isolition and control of the airwa} the use of the nevver drugs such as 
sodium pentotha! being of minor coniributor importance Intratracheal 
anesthesia is mandator} so that the airway tin he cnmpletel} sealed from 
tin operative field blood and imitons seirefions thus beinf, blocked from 
access to the Innj. The iiifratrach«al tube niav he inserted tnnsnasally 
thwugfi the hrjiK and an inflatiblo cuff us«d to seal the trachea, or the 
plinrrnx inaj be packid with ,raMze after insertion of the tube Potb pre 
cautwm are usuallv done A prebniunrv traehtostnm} ma\ be necessarv iii 
some cases where trismus or tiimor growth preiciit intubation This httir 
tiehnifiiie IS u-,c<l roiitiiifU m some clmits snd the anesthetic is tian admin 
isfirid thfougli the trscheostomy fubt Since a temporirv tr ichtostnmv !•> 
nhiais required for the jniroedntc postoperative ppijod aninij this list 
seems reasouitilc There itc some eases however in whnh hpeTsViVty of 
advanced dispose eannot br dcUrrnined estept bj ixaniimtion iindir teneni 
dUesthfsn and the anthors have hem able to avoid several fiitilr major opira 
tiniis let alone tncheosloinns M thi roiuinc of f.eiunl amsthosn tnfiiba 
tion oxaminafion m the oi>entin„ room m doubtful eusis and cxetution of 
traeheostnnn ns the final step if the optt-iUvc procedure is earrind out 


The present snrgiea! apprna«h to mtnoral e aiierc iinading the mandible 
uMisists of n radical neck dissection on the involud side with removal of the 
iHimmmlible an<l all adjaeint insohid soft pirfs in cotitmmtj Repair is 
mimediate and a teinponn tracbeoslom} is ptr/orwed at the same time 
I n lUck divs. etioii IS the usual formal <n W<vc diss^etum wnth removal of the 
slernomasIoKl muscle and the internal jngnljr icin but the excision of the 
ju\ and mtraorat soft parts nllowa coiisidt rablt variation of technique ac 
cording to atnlonuc lafcnl ot tumor mv asion 
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racliition malioas, w\ \\idt w \hi cw «here this imj be nt 

complnhetl, the jiw ^MI1 be sa ^lestlo^od b> the tmtment th-xt it x\jll hixc 
to be remoxea injuftj bee luse ol rudiotiecw^K -ml osteomyelitn . ^ccona ad 
\ati< es in surpieal techniques ami uiestbesia hai e il]o« ed a much more radical 
operatue attack with a reasonablt mortahtj rate 

The adaancta m surgical technique arc in two cate^.ones rrtoperatue 
pTcpacatioii of the patient « essenlnllt the same nutritional problm as m 
\>}loTie obstruction or other major Rastromtestinal suTgera ratunis swth 
atlinnced mouth c nicer aic frequentlj m as bad or uorsc condition than can 
didatfs for esophagi il or aMinmnal surgerr ami thi same steps nnr>t be 
taViu to correct protein deficicnex elwtrohtic imbniance pan aiitaminnsis 
md anemia The use of antibiotu s has oontnbuted tremendously to the sflfeti 
of these operations, their use in the poitopecituc period being esaintial The 
other phase of adiaiice m surgual technique miolies better anatomic concepts 
ol the spread of intraoral cancer and of the possjlnlities for sUTBical elimina 
tiou of the discasi Tht ulianccs in phstie surgery hase also BWatlj' im 
proieil our techniques of repair These phases Mill be discussed in further 
detail 

Adsanees in amsthesm technique consist essenti illy in iniproicd methods 
of isolation and control of the nits'aa the use of tht ne'ser diuffs such as 
soilnini penfothal benu of minor contributor imporlanct 3Ht»‘itracheal 
unesihcsn is inamlatorj, so that the ainrar can bi eompleteli sealed from 
the operatwc field blood and nmtons secretions thus lieinp bJotkeil from 
accivs to the lung The intratraihcal tube nm be insirtcd transnaiAllj 
through the lirin\ and an iiiflatabli tuff used to seal the trachea or the 
pliarjns ma' be packed with pauje after iiistrjion of the tube Toth pre 
cautions arc usuiUi done V prcUmiuars trachi ostomv nni be neccssarx m 
some cases where trismus or t'lWoi growth preicnt intubation This latter 
technique la useil routincls in some clinics and the anesthehe is then admin 
Nltrcd through the trieheoitomi fnl« Since a leniitorarj tracluosfnmi is 
nlwais required for the immi^lnli postoperatne pciiod am way this last 
stems r»isouib)( TJurr arc <oiiie cases, howcur m which operability of 
adiaiKid di-easr cannot 1« dilinninnl eseepi l*i examination «n*Icr general 
anc-.tlicsia and the anihors haic f»e<n aWe to aitiul scicral futih major opira 
lions let alone tracheostomies I» tiu routitu! wf temral anesthesia intuba 
tion cxnminatioti m the opcntnig tw<mi in doubtful casc^ and cxeeiiljon of 
Irachcoslomi as the final step if the opiratiic procedure is earn d out 
Tin present surgical appro ith to intraonj cancer miading the mandible 
consKts of a radical iu<h dissfclmn oh the miolud side with remoial of the 
bennmandible and all adjacent imolipyl soft parts m conlmuili Repair is 
immediate and a temporan trachiostoini is ptrfonned the sime time 
The neck disscefmn is the iisusl formal on htoe dissection with remoi al of the 
steniomasloid miuck and the internal jugular icm but the excisroii of the 
jaw and intraord soft parts allows coiisidcrabfc nriatioil of technique ac 
eonuni, to anatomic extent of tumor itixision 
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HistonealH the e^oh^tlon of such -i radicnl surgicil technique and the 
mions for ,t are of some mCeresl Blood/oo.! les, one of the first to <Ie,,se 
a limited operation through an external approach for esci-sion of the Jiu 
when iinohed b\ tumor of adjacent soft paits The procedure uaa almost 
completely discarded heeause of the high niortalitj and Jow cure rrres Jr 
I ndntioii techniques improaeil so mpidlj and seemed so promising that the 
use of radiation became the accepted and almost unnersal treatment of ultra 
oral cancer— a situation which stdl hohK today A^ifh the extended use of 
radiation techniques for intiaoral excision of the mandible were developed 
of neeessitj for the resultant frequent radionecrosis These were then ap 
plied to cancel involving or idjaeent to the nnndible, recurrent or persistent 
after irradiation Jn the meantime the rafionaJe anti techniques for neeJ^ 
dissection vvere developed and hecanie the treatment of choice for cervieil 
node metastasis from intraoral squamous cell carcinoma Thus, the treat 
ment of intraoral cancer was divided into two parts irradiation of the primarj 
being the usual procedure and surgical treatment of the secondary cervical 
metastises being a separate consideration Jii the meantime the development 
of the concept of the ideal cancer operation was peifocted bj manv worhers 
Simpson IJandJey ffalsted, and tfejcr to name a few contrihitting the 
technique of the radical mastectomv 'Miles m Fngland devised the abdoniino 
perineal resection of cancer of the rectum ind Cade has stated m general the 
principle of excision of the pnmarv lesion the inlirvoning Ijmphatics and 
the regional Ijunph nodes as being the ideal cancer operation exemplified bv 
the fjpentjons just named raeJt* has aptJj called this principle excision 
and dis-'Cction in oontmuitj,” applied m his studies to surgical treatment o! 
malignant melanoma ft rcnnmo<J for Martin’ and his associates on the Head 
and Neck Service of the Memoml Hospital New Vorl N "i to apph this 
concept to intraoral cancer and they worked out the tethniqiie for the pro 
cedurc outlined here Onnt "M ard * in a presentation before the lames Fwinp 
Societj tu New 'i'ork in Tannii' 1D49 discussed his senes of tombitied neck 
and jaw proceduns and that he bad done his first on« twelve years 

prerioiisb 

Tbcoretvealls this ooniept of en Woe removaf of the pniiiin lesion the 
intervening tissues and the rcnioml nodes is nioic applicable to lutraoral 
cancer than to many othei tumors for one important reason squaiiioiis cell or 
epidernioul carcinoma of the oral mucous membranes has a verj iinnimnl 
tendency to vn-vade veins oud thus produce distant metnstases These tumors 
i^jalty remain confined fo the hiad and iictk area and kill bj locnl extension 
and interferene. with the nvrv as Wool scsstls and food passagts This t, 
m contradistinction to bre'ist cancer with its raarled pio/iensitj for venom 
invasion or gvstrointcstinal eanecr wath the portal svsteni and liver and 
the peritoneal cavity as averuiex of spiead in addition fo the lymphafic? 

Prior to four sears nso we did not have a single five soar cure in pa 
tients with intraoral cancer inrading the mandible in fact the longest sur 
viral after treatment was eightpeu months harhalmn patients were all 
dead within one year At that timesevennen patients had bed, treated bvbm 
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ited sur^erj, either intraoral resection of the imohcd mmdible, or staged com 
hinations of partial or radical neck dissections plus excision of the niandible 
This was sometimes done for local recurrence in the jaii, after neck dissection, 
a timing not of our choice Table IV illustrates the results in this group of pa 
tieiits J'Ot a single patient uas salvaged At that time ue applied the more 
estensne procedure of full radical neck dissection hemimanclihuleetomj and 
resection of soft part imohement plus tiacheostonij as a one stage procedure 
Vt first onh those patients with nlviuus exeaialion of the imnclibie and poM 
ti\e cenieal node metastases ixere subjected to this procedure Our first t "0 
patients so tieated are now alne and uell at the cud of 3*^ jears These pa 
tients recovered so well that the indications base been extended and to date 
thirtj two such opeiatious ha\e been performed The sahage rate to date 
lb shoxvn m Table V It is realized that this is too small a number to be of 
Statistical significance and no case is of fiae xeats duration act the contrast 
to our preceding experience is so great that it is felt to be worth recording 
III this tjpe of cancer, a three jear sunival is probablv a xalul cure rate, as 
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43 mo&thf 
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_ months 
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4 month 
2 month* 


24 months 
18 months 
12 months 
11 months 
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9 months 
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5 months 
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nit out- ref-unriifes with one e\ceptioii were apparent wjfhjn tei ]ni>n*k^ ami 
nvengetl fi\e month** Tht one e\ception Iia<] recurrence jn the tuelfth 
iiionth 

Indtcntions for tht Or^trolton of f <tmhjHecl ^ecl, and fmc licsectwns— it 
the pfesciif time we coiisi.Jcr the jmliention** for this t\j.e of promlwre to fe 
111 two eitegonis the oWnfe anti the lehtnc The ahwltitc iiKlicitmn^ 
nouM coriSLst of clinical sitaitions where wimmotis cell cnrcitioim oi the 
Iniceni mucoaa giupnn or fJooi <jf the nioath ha? the mandthle hr 

tlirect extension and h i? prwliited ceirici! node nietaxtasex There no waj* 
to salvage such a pitient othei thin hi laiheil titck <h?vecfion etci'ion of 
the hemimandible nnJ ridital excision of the involved soft pnits nil m con 
tmuitv iivlcnocarcinonia or miieo epnlerwonl eireiiionn of the p^vor or 
introQfil minor sain irj ghinh tin jirodiite the same anatomic problem 
vbnother alisolute indicalion js posfirruhifjon recurrence or ;>e/>«te/nt fil 
cancer inv olv ing soft tissues idjacent to the nnudiblc, whether or not the ;iw 
is involved ind whether op not cervical node mcfasfisjs j? evident h'or ex 
temne tongue lesions recurrent after iira«tutiOii with or without tlmicallv 
nppirent ccrvicil node metostises this fvpe of opentjon is nKo indicated 
even lhoWr.h the mandible Itself bia) not he involved hv tumor J« these jwst 
r'vUmtioii problems where the jaw is not involved the tissu*? will not tolerate 
adrounte further irradiation n»l the jaw must he resected simplv hecinse 
It is in the wjj there bcinff no other adequate surgical ipiirmeh compatible 
with the piccepts of sjiKcr surporj The foregoing concepts apjdj in ill 
particnhrs to carcniomas of eomparable extent arising in the mieriDT TniuW 
are i including tju tonsil and adjacent pharj iigeal w iH 

It IS helirvid that thp eoiisidentions outlined here constitute aHolule 
iinlicaiions for the ttU* al comlnned surgical nitstk on inlraoral ca wer The 
rchtive or coiitrovcrsial indieafions comprise those ehnical probiims m which 
the carcinoma is not is far ajt meed an*l in vvhich irradiation teehniQwes are 
U ovight to have a ch ince of »alviiginir the itulividml It imv seem that the 
aiUoticecl stages ol di'eist descnhcd as al>sotntc indications for sur>,Lrv ore not 
commuu 'Whew it is ua|iz««I that the over ill turi rale of intnoral tarwer 
m the best liands is ibotit 25 pep cent it should be apparent thit some T* per 
ttvU wtyaticwts with tins disease go ihtmigh these advanced stages eventuallv 
aaw\ At sotne tmvc in their course thej art theorcjica/Ij' sti/I operable and po 
tentnllv salvageable bv smh ndnal surgen The problem then js, to choose 
the sctmmglj cariv cases which is not nwlio-onrable ami use siirgerv pn 
luanij Tills i '*'*•" '’nlv be ansncml hv eontinoei} sfiidi of large 

senes of cases so th li the a uVP v «f squesocaf xikIu ifjons cait he inriaeci) 

It has btPW vhmousli-vtcd that the combrntd operation is (cchnicallj feasible 
niid offer, some hope to patunti with adi imed intraorjJ cancer Jl remflins 
to applT the procedure to earlier ca-cta m the hope th U lh< over aJJ cure rate 
will be increased it fo-swrlx liop**less intraoraj emcir can cccasioinDv be 
sain wd bv thn techww\we rt onlj fogicd that the poor cure rate of 

cvrhec cases could be improsevl b’' application of these radical surgmnl prin 
ciplea. 
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Technique of Comltncd ^tcl and Jaii Reseelton—lhe sUn incnioiis be 
pm witk 1 Ivochcrtjpe incision cnnms dowmMrcl mil foriinnl from the 
rnstoiil process to tlu Inonl lone mil then Bpw * 11 x 1 to the mulline of the chin 
1 roni the nmliioint o! this incision mother vscnTneil straight ilow mi (iril to the 
liicl of the cliMtle cmling nt the lateral bonier ot the claiicuhr junction 
of the stcnioeleuloimstoid muscle (Figs 7 8 9 and 10) These mcHions arc 
earned through the phtisma md then reflected postenorh to the tnpezms, 
md mcdiilh to the steriiolnoid muscle or nndltne The upper sKm flap js 
dissected Inch to the leiel of the alMolat ndge of the mandiWc, unless the 
infraonl tumor imohes soft pirts latent to the mandible and hiiecal gutter 
The shin flaps jnrticularh the tipper, can lie taried consulcrablj', depending 
on the indit idiial problem of pnmarr tumor location and extent 

\ftcr the skin flips are mobilized the neck dissection is hegun at the 
claticiihr Icicl and carried upward as a routine radical neck dissection The 
tissues of the posterior trnivie the steriionnstoid and omoht oid niiiselcs, and 
the internal jugulir icin are sectioned and reflected upward to the crossing 
of the hjpoghissal iiene aboie the carotid bifurcation The omohjoid is 
then cut awa\ from the bioid hone and the anterior portion of the suhmax 
illnrj disscition is then effected extending the dissectiun to the ssniphasis 
menti The digastncus and stilohioid muscles* niai or mav not be sacrificed 
os the local tumor problem requires \fter the submsMllan ires is freed 
from below it is lift attieheil superior!} (o the undirsurfacc of the mandible 
\t this jioiiit It Is usinlh best to complete the upper posterior neck dissce 
tiou euttmg across the upper portion of the sterooimstoid tuuscU usuaUt also 
the tail of the parotid glind and ligating and div iding the upper stump of the 
lutemnl jugular i eiii This portion of the dissection is then earned In a point 
jUst anterior to the angle of the mandible leaiing the entiri neel dissection 
tissue att lehcd to the undersurface of the horizontal ramus 

The upper ueck uwisum is then extended through the midbno of the lower 
lip info the mouth and the mandible is sectioned m the inidlinc with a Oigli 
saw 1 rom this point cnnsnlcnble niialion max be exercised deptiidiiig on 
the site and extent of tumor imoheinent If the prinnrj lesion is m the 
tongue ami a lienii„lossectonn is necessarv the tongue is split in the midlinc 
and the cxeision earritsl haik as far as ticcessarv If the tumor occupies onU 
the floor of the mouth the tongue is spareil If palate tonsil or i>hamigcal 
wall K iiuoUul cxciMun is nceessan The soft palate can be rcmoied at 
least to the midline The imouiit of mandible remoiid depends on the extent 
of the tuinor but as a general rule the entire heminnndihle is remoied if the 
bone IS ininthd bi cancer or if the lesion ls jmstenor m the floor of fh( mouth 
gingna biic< al niueosa or palate If the iHiiie is not iniaded and the lesion 
IS fairli well anterior it is our belief that otilv the hanzoutal vanuis need be 
nmoied Prcsemtion of tlu ascmiling ramus allows much better restoration 
In bone graft or prosthesis at a later date After all condemned intnnnl 
soft tissue IS fried In imision the mandible is then cither disarticulated or 
scitiowid ni the induatcd Inil and the surgical S))ictnicn oonsistin„ of the 
ccninl dissction jaw iiortion and intraoral tumor, is rcmoicd in one piece 
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ill our rrcurrencps uith on» exception were ippaient lutjjjn fen month, a id 
‘iicMgc<l five months The one cxeeption hncl recnrrrnce m the twelfth 
mouth 

Indtcfttwns for tkc OpfrnUon of (ombined Necf o»wJ Jnn hesections —Ai 
the preif nt tune we eonsulei the iwlicitwns for this (vpe of procetlnre to he 
m two catcROMei the absolnte and the lelative The nhsolute inaiealions 
would consist ot clmieal sitintiuns nherc imojis-eeJJ carcinowj of the 
hnccsl mucosi, gitigu i, or floor of the mouth has itnadcd the reiiKlihle hj- 
direct extension and his produeM ceniesl node metastases There is no wav 
to salvipC such a patient other than hj radicil neek ilis^cction, excision of 
the hemiimndililc, nul rndiLil excision of the iiuohed soft pirts ail m con 
tuiuitv Adcnocarcinoin i or muco epuleitnoitl careinonn of the major ot 
jntraoral nunor sahvarj (.l^nds can produce th( same anatomic problem 
Another absolute indication js postirradiafion reeunence or persistence of 
cancer tnaoKinp soft tissues adjacent to the mandible, whether oi not the jiw 
13 mtohed, and whether oj not ceriital node metastnsK js evident For 
tensne tongue lesions recurrent after irradiation with or without chmeally 
apparent ctriicnl node metastises thn tvpe of oiicrdion js also tnipcatod 
caen though the mandible itself maj not be mtolved by tumor In these post 
indiation pioblems where the jaw is not iiuolvcd the tissues will not tolerate 
adequate further irradiation and the jaw must be resected simply because 
it is III the waj there beiut, no other adeipiate surgical ipproath, compatible 
with tlie precepts of cancer surgery The foregoing concepts apply in all 
particulars to carcinomas of comparable extent arising in the anterior palatal 
area, luchidinc the tonsil and adjacent phanngcal wall 

It IS believed that the consideiations outlined here constitute absolute 
indications for the radical corobineil surgical attaik on intraonl cancer The 
relaUxe or controMrsial indications comprise those clinical problems in which 
the carcinoma is not as fir sdianecd and in winch irradiation techniques arc 
thought to ha\c a chance of sah aging the mdiiulunl It mav seem that the 
ndi anted stages of di>.ta8.c described as absolute indications for surgirx arc not 
common When it n realized that the oxer all cure rate of iiitrnoral cancer 
in the best hands is about 2o per cent it sbouW be apparent that some 7'3 per 
cent of patients with this diseise go through these ad\ nnetd sta^^es tientunili 
and at some time m their course thej are theoretically still operable and po 
tentmhy stilvageabie bj such radical surgen The problem then is to (honse 
the semincl} early cases which is not radio cumble and nSe surgerj pn 
manly This qiie tiou can onlv bt answered by contnnied study of large 
series of eases so that the margin of equMocal indications can be narrowed 
It has licen demonstrated (hat thi combined opcfatnm is tcLhiiieallr feasible 
and offeis some hope to patients with ad\ance<l infraora? cancer It remains 
to apply the procedure to earlier cases in the hope that the oxer all cure rate 
will be increased If formerly hopeless iittraoral cancer can occasmnaJJy be 
snlraircfl bx this teebmnue xl Moms only logical that the poor cure rate of 
earlier c^.es could be jraproved hr application of these radual surgical pnn 
ciples 
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< lllustratea the primary step In closure suture of th* medial cut clffc of the 
, parts to the bueeal mucowa llnli le tbe cheek flap If a partial glo* eetomy has been 
n here the tip of the tonirue should be kft free If po slble and the tip reconstruct 
» This will greatly facilitate tongue function an 1 Itnproie the liniruals In speaking 
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iieconstnictmn is stcolnplislied lis sutatms thi mediil cat disc of the 
oral nracos-i lilutlicr it he rcnnimns floor of mouth or sectlonecl poition of 
longue to the Iniccal mucosa hmiig the uplier skin flap This recoustitutes 
the oral cai ih anil isol ites the iiiouth from the ecrllcal iltsbCLlion ni ea hare 
fill tcdimiuie here ivith iloilWe lajer inlcrmpte.l suture line lull usualla re 
swlt in 1 Witertiglit closure in<l pninin hulms The frequent prohlein, 
houe^er, of Inving to vork with irrmlinttd tissues mn lesiilt m n brenktlown 
of heiliii^ nn<l nsultnnt onl fistnh ‘^neh n tontiugencj is of minor impor 
time mthemck nscompirecl with nit ik in nn ititmpeiitonenl bowel closure 
Vfter the mouth, closure is effected the si m flnps nre srprOMin^ted with 
two or mou Ptnrose dimns straleeunlly plntod V tncheostoms is then pir 
foimed if It bns not nlreidv been done 

WsCUsJsION 

Two sepninte prolilcins hn^^ been presented ui this studj of our o\ 
periPiHe iii resection of the innndible for neoplnntic diseise The suToicnl 
treatment of tumors ptinnrj in the jnw is nn entirelj different exeiciAe tinii 
the leseetiou of this bone lu the sure-icnl attack on oih nnced intraoral canc* i 
111 the latter situation the mandible is simplj a portion of the en bloc resec 
tiou which includes the intraoral primara tumor the regional hmpli nodes 
and the inters euing hniphatios In this respect the mandible is implicated 
m tliiee wajs it mas he lufiltnted hj taiicer bj direct extension its pen 
osteum through sshich passes a lare.e portion of the lymphatic channels from 
the giiigna buccal nuicosa and floor of mouth may be closeh issociated 
with the pnmarj eenical metastatic lesions the jawbone may siniplj be a 
structural bariier to surgical access to inti loral cancer fiom anj direction, 
and an archUcctucal obstiuction to soft tissue repair 

This last consideration has been one of the mam obstacles in acceptance 
of resection of the mindibU for inltaoial tancer paiticularh when the bone 
itself Is not directlj intadeil The resultant cosmetic and functjonjl defects 
Inse been greatl) e\agt,ented an the minds of those surgeons who haxe 
neither performed such an operation nor personally followed the sictinis of 
intraoral earner to their death There ij, no moie cniel death than that from 
head and neck cancer the distribution of sensorc end organs in the bodv being 
in all respects what it is The proWein of plastic reconstruction of these patients 
1" important but it is sccondan to the problem of curing cancer Our patients 
base imaiiabl' been grateful and those who hsd recurrence after such siirgoic 
hai e had significant palliation 

The degree of palliation acbieaed br radical surj,erv in achanced intn 
onl cancer has been an une-spccted dmdend It is chieflj clue to interruption 
of the ceiiical plexus and third dnision of the fifth cranial nenc plus the 
reinoial of ulcerating infected and frcqueiith neciotic cancer m the mouth 
\s ret there has been no diflieults in gaming consent of the patient for 
raclieal surgerx aiost of the patients haae been so misecable that the> I\a\e 
acceded willmglv to am suggestwi ^^ben the operation of combined neck 
and jaw dissection is applied to patients with rclatnelT early leswws as It-t 
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H.constraUioi, 1 , n-eomlJ.-.h«l 1» snUm.is, the raednl cut dice ol the 
onl mucosT -whetlior it lie remimiiif. Hoot of mouth or stctioned portion of 
tntiRue to the Imecnl imieosa Iming the upper skin flip This reconstitutes 
tlic onl ciTitj uul isohtis the mouth from thectnuil disscttion area Cire 
fill technique heu uith double liter mttrnipteel siitiin Imc, ivill usuallj le 
suit m 1 i\iteiti„ht closure ind prinnn Iiinlmg The frequent problem 
howeier of hauii> to uork with irridnUd tissues nni result iii i breikdoun 
o{ heMms ind rtsultiiit onl fistnli Mich i coutinpeiici Js of minor impor 
time in the iictk is ciim|nred with i leik iii in intriperitouenl honcl closure 
After the mouth closure is effected the si m flips iri ipproxitintcd with 
two or more I’tiiiose dnins stntecieilh pliced A triclieostonu is then per 
formed if it his not rdmd\ been done 

DlsCLsstON 

Two sepinte problems hue Ixen |ir«senled m this slttdi of our ei 
peneiice in restetmn of the maiidibU for neoplistic discisi The surgioil 
trcitment of tumors primirc m the jiw is iii entire!' dilTercnt c\ticise thin 
the n section of tins hone m the surgieil itt ick on ndi meed intnonl cancer 
III the latter situition the mindilde ih siinplj i poition of the en bloc resec 
turn which includes the infnoril priiniij imuor llio n^ioinl Ijmpli nodes 
nid the intcr'enin^ Ijmphaties In this respect the nnndililo is imiilicited 
m three wavs it nni bo infillnted b' cineer bi direct extension its pen 
nsteiim through winch pisses i luge portion of the hmphitic channels from 
the gingira buceil mucosi and floor of mouth niij be clnsels issoented 
with the pcimirj ceriical iiictislatic lesions the jiwhoiie ini\ sunplj be i 
stnieturil hirner to surgical access to intnonl cancer fiom inj direction 
lud Ml architectiinl lAvstiuetion to soft tissue repair 

This last coiisidci ition has bicn one of the mam obstacles m acceptance 
of resection of the mindihU for mtraonl cniicer particuhrli when the bone 
itself is not dirttib m'lded The resiiltint cosmetic md functionil defects 
hue been greallj exiCKeraletl in the minds of those surgeons who haic 
neither perfornie<I such in operation nor persomllj followed the iictinis of 
mtnoral cancer to their death There is no more cniel death than that from 
head md ne<k eincir the distribution of stnsorj end or_ans in the hoclj- beiug 
m a\\ respects what it is The problem of phstie reconstruction ot these patients 
i impoitmt but it is secondan lo the problem of curin^ cancel Our patients 
hue iniariabh bp«n grateful and those who had recurrent! after such stirgcn 
haic had significiiil palliation 

The degree of pillntion achieied bj radicil surgeri in idiinced intri 
onl emcer his been nn unexpected diiuUnd It is chiefly due to mtercwptioii 
of the cerncal plexus iml thinl diiisioii of the fifth trinnl iiern phis the 
rcmoyil of ukentmg infected and frequently necrotic cancer iii the wyoyytly 
\s set there Ins been no difficulty m piimng consent of flic patient foi 
ndicil surgery 1fo>,t of (he pidents Imc been so miser ible tint thev hne 
icceded willingly to ijn sugt.esli<m A\hcn the opention of comhined neck 
and jaw dissection is applied to patients with rehtively eirlj lesions as log 
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icall> It should be, such recommenditions must be based on more critical 
evaluation than is possible at the picsent time 

Restontion of noimal functions and syinmelri after a combined neck 
and jaw di^iseetion is not as iir^nt a problem as it niight seem The primary 
repair lesults in a functional state which is not onlj compatible with main 
tenaiioe of nutrition but ■usuallv allows weight gain and recovery to a norin'i! 
condition Our surviving patients have all been improved by the operation 
and all but two have refused bone graft restortlion It is our impression at 
the presnit time that the plastic rcconslniction of these patients is entirely 
secondary to the problem of eliminating cancer Procedures for reconstnu. 
tion of the jaw such as pnmary bone graft, or the insertion of steel or 
■\ italhum bars, compound an already comphealed problem in healing and mav 
obscure recurrence of cancer during the folfovvup peiiod This last is not 
aetuallj verv important because when cancer recurs after a combined neck 
and jaw dissection there is of course, little or nothing that can be done 
further toward cure Another obstacle lo immediate attempts at icstoration 
of bone contimufj i-, the hazard of working with irradiated lissius Most of 
our cases having radical surgery have bad prior irradiation to an extent that 
healing of the surgical repair is embarrassed In a contaminated t!eld and 
working with radiation damaged tissues wc have hesitated to odd a foreign 
body to the already difficult problem of tissue repair 

■\rost patients with mtraoral cancer are m age groups m which function 
IS pai amount to appearance So far it w o«r experience that a dental pros 
thesis IS the most practical compromise for those patients who have had ft 
resection of one half of the lower jaw ^lanv of these individuals arc content 
to leave well enough alone and will not bother with prosthetic dentures It 
IS not our put pose to mmimize the importance of plastn, reconstruction but 
rather to assign it a proper place in relation totancer 


suMJivra 

A review of our experience in tumor surgery of the jaw has been pre 
spiited It IS apparent from this slwlj that tumors arising from the bone itself 
are in the minontj The major considerations at present are secondary in 
solvemeat of the bone bj mtraoral cancer arising m the soft tissues and the 
newer concepts of surgical attack on mtraoral canter wliieh require excision 
of part or all of fhe hemimandible whether or not it is directlj invaded bv 
tumor The operation of combined neck ami jaw dissection is described and 
an interim erahiation of it is pmented 
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<iUVKTFULCTOM\— ITS APPLICATION IN MALIGNANT AIFLANOMA 
KmiiF Bownts AID AIemwij- Tfnn 

(From the Surjual Strttee FeteTOM itedieni Teaching Group 

Kenuedy Oorpttal) 

M ALICtNANT melanoma bis nfhieseil a reimfitioii anioiiff suiRiom fot 
being one of the most boiiele^s of mnlignant tiimow, vhieh has resultetl 
in a spirit of defi itism permealmg the minds of the profe&sioinl public 
Alhilc it (Jeseries a i>Ii« m the scope of strimis nnlignint disorders it re 
mams that it ib imich more nmennble to thorap' thin, for instincc circinom i 
of the stonnih and Urns its repoiled fi\t jenr curt rite aieraf^iHR about ,10 
to 25 per cent * where iii the cist of thi stomach and the lung the rate is much 
lower— 5 to 10 per cent at best VLo the lesion is most often located in a 
position where it can he olsened diagnosed earlier its extensions and metis 
tases are more ateuratcl} estiblished, and the appbcatioii of radical siirgert 
with wnic margins more definiteh icconiplished Tlufpfore the modern idea 
of hopelessness la not a justified concept 

Tli( problem todac is simple to learn "hi surgerc has not in a m ilign int 
tumor so susceptible to radieal trcalnient elesated tlie surrivil rate of these 
patients The truth can be learned otih l>j i stiidi of our past experience 
m the treatment of tins condition Mftiiig out possibic defects of our therape 
and ittempting to correct what wc ma\ be doing that is wrong It is 
initatingh tantalinne to new these tumors so far rcmoied from Mtal strue 
tures at their conception and realize that with our present methotK we can 
not irricc at a better Mimcal rate Thee arise in the skin its appendages 
or some epithelial structure not so olsenre Thi niedieal profession has 
Ic iriicti the danger of the black moK its growth and extensions ind is seeking 
the aid ot the surgeon much more rapidlj If surj^iic is a projief mctliod to 
ciiri this iiisense surgeons has e not demonstrated their abilitc to achicce good 
results hadual surge re has prosed its place in the most successful of prote 
dtires to rid the bode of Rialignant disease and until somt superior chemica! 
elecfrieil or biologic method is erolceil must he emplocpd if we wish to better 
our results '^ome of the defeatism exists m the fntt that radica! surgerj has 
been emplojod when the condition is far beioml anj aul surgerj could 
possibh sfford 


Afehnoma dcnionstrates one of the characteristics of malignaiiej hcaufi 
fulh naindi the fuimmaitnt, and the nomulnnmtiiip niture of the tumor 
I'athologieallr one cannot prognose which melanoma will be a fast killer and 
wnub one is slow growin^ or nomnlminatuig Figs 1 and 2 clenrh demon 
strait tins fact The lustologie stiweture of Fig I appears to be a much more 
tumor than that in J.g 2 I, ut the lint patient Iiiul one jear 
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aJJfl nine inoufJw j/tir the Hnwf wieiris the vcoiu] {n(je»t h\e<i a perm] of 
(Jill) foul mouths Tin tnfeiioti that his appiirec) to hi significniit iti the 
33 jnlients seen it Keiin(<lj llosjutil in the pist tivo and one hn]f ^nrs his 
been the ntc of {rrowth ohsoned b\ the patient and his j'hvsicians, uhich 
Ins httn ohtiiiicd in the histoij ThW hns ptoied mo&t lelnhle in eierj 







«\stii\ec %Mth the possible e'cceplioH of those msinR m the esc Adnneed 
IRC of the pntient nppesrs to be a retwlmir influente on tht press th hut c'lTi 
not be relied upon m nnnj pntients Another olisersition about fulmmation 
exists m the known slow trowing mthiioma ■\\e hi'e obstrsed sescral ssiHi 
a histon of slow growth, appirentb rcspotnlmc to surtual tmtment, lutl 
suddenlj'> after appearing to be nndrr control for a period of as much as 
feut \ears become fulminating with rapid fatal spread in the course of a fes\ 
usonths In this respect the incidents suggtst that the natural course of the 
tvvwscT or surgers stseU has been a dani which sueccNsfullj controlled the 
flood water up to a certain pcnwl sshen the dun finally and prccipitousls 
gis cs ass as 

In resiewing our cases it appears that ntir surgical efforts in this fvsl 
iniiiatinR group or iii the group whuh after a ptriod of rriatise Inmgnits ss 
sume the fulminating rok hare been futile I'ot a single case has shossn a 
fasorable response to surgirj and when this fulnnnatuig eharictcnstic is 
manifested beyond a question of doubt sse do not emplns surgcrj in these 
cases For instince a 20searold patient tiitered the hospital ssith a large 
nnvs of lUTols ed glands m the right groin suWquent to his obsers ation that a 
mole appeared at the lower portion of the ri^bl thigh The tunc cUment from 
first recognition until hospital admission svas three months lie was anemic 
caohettic and weak \ roj txaminatioii failed to reieal metastaseb No 
nodules were noticed elsewhere Ordinarilj we would hasp performed himi 
piliccfomy wath dispatch once the melanoma was aerified by histologic study 
\ftcr one aatek’a obsecaatiou the grom masses enlarged rapidla could be felt 
along ih» iliac aessels In rectal palpation and his general condition became 
worse Ills famiU wsisteil upon taking the patient to his home when inlornifd 
of the fulminating surgically hopeless condition where ho dud three weeks 
later esaitla fowr months from the timv of onset It w our loiitention that in 
i Case of this sort surgera is fatile and should not be employ ed "Nt e hesitate, 
of course to adiml il bwt surgerv in this type of ease fails and a simple studa 
of the details of the history teJN us wha The case histones which follow 
duiioiistrste the indication for treitinenl of the slow growing, melanomas 
and Held not he repeated here There arc no reports from ana source which 
ha\c MUcested nna degree of fiaorable response in this type of fulminating 
ease \s soon as thi nonfulmiiiation »f the ease is established wo must then 
turn to the tape of treatment which is most efiicaoious 

In seeking the tape of treatment one is strmng for i method that will 
produce as f-Ood results as lh« ophthalmologists haa e achieaed m melanoma 
arising ill the eae The earla lesions are sinipla treated In eiuicleotion which 
effects % per <cnt fiaeyear s«ranal rate It hen the periotutnr space is in 
aaded ho'vea«r exenteration effects a fiaeyear cure rate of ’0 t(> 10 per cent 
exactly the sa,ne figure peraadmg general surdcal experieneis Callender” 
h IS attempted to parallel prognosis aaith the palholngie picture and after the 
ex uiiiintion nf 500 melaiinmatous eyes bejipies that there are u.ur ty pes and 
that longcMta dtptnds ui>on the pathologic tape Then is also disagreement 
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amongst pathologist? m respect to ere nielanoma Some beliei e it !•> o different 
tiimor from melanomi locatcti elsewhere m the liodr Others sjporoiislj- tie 
Clare that fhtse eje tumors are the same as those existing m other parts 
iloweier, the facts suggest that when melanoma arises m the ere at n site 
whith impairs Msion, consnllation is prompt ind definitive operation is per 
formed much earlier than in the general siirtical lesions and when the 
melanoma arises at a site which docs not affect vision the operation is 
tragicallj dclaved and the results then compare with the geneni siirgicij 
experiences This piesiipjioses that with earh recognition of a limh hod^ or 
head melanoma wide local excision shonld sufiite to achieve the excellent 
late obtained hj* the eie srirgeons This, imfortumtelj", is not true 

A Inief perusal of the various methods o/siirgicsj procedures xs in order 
Preicntjic Surgery — This method has heeii emploved for vesrs heralded 
bj explosive propsgandi ami has resulted in a scramble for the uigtnf remoial 
of moles after a lecture hesnl hv students nurses laitv and phvsieians \fter 
ft while the panic disappears and the moles ore regarded nonchalant}} Blootl 
good’ removed and stndietl 300 moles none of which were malignant He he 
lieved however that he could pretlict which moles would become malignant 
and therefore which ones should be removed Each peisoii averages 20 to 30 
moles some have greater numWrs but vvhen innJlipJied b^ the niimher of 
people in the world there initst be in the neighborlioml of >0 to -10 billion 
moles in the world population The minibei that are oi become malignant 
must Ic infinitesimallv small e«iiipare<l to the total numbtr A de moling of 
the population m therefore impractitnl Ackeinian* Ins stifed the pen 
pralities al out the relation of molts to lualignaiiev in a jiraetieal nnnner 
lie comments upon the general beiiigiiitv of the raised brown mole and tht 
hairv mole thit molts alove the umbilicus au less dangerous than those be 
low It that the tlorsiim of tfii loot is a verj dan,»eroiis phte for a Waek inok 
that moles m sites of tr<(]U(nt iintatiou aie viilnerablt etc and one ran 
{.am from hi3 <lieta a sensible approach to the problem The deejili pigmented 
mole lu the rliild will usualJr nt»f be daoterous until after the age of pubertv 
One point is clear Jt is not known how mativ melanomas are aborted ba pre 
\ eiitiv e mole rcnio» als if aiiv although pncoJ<»„is(s anil propagandists intimati 
fiiiimphant lesults bv this maneuver Nevertheless preventive removal 
should not be imdulv discoinagcd It is nii mten sting sidelight m IW to 
recognize the castigation leveled at the sm{,eon ilernnt(d()gi.st and wrU 
oncologists w hen melanoma seemed to spfuiit follow ing the remot j} of a mole 
now know that these moles were malignant before lemovol or partial 
extirpation 

Local Exasion — There is hftlc need for eominent alwiit tlu procedure 
of local cxeisiou Ifela/iomas hive lieen ext>i>r>l looaih with or without 
rent margin v\Uh wiwrormlv poor results ‘*nrgcons are well aware of the 
defects of this method he. ausc it wjs the eaiJjest luelhod rmpjortd and 
today owe sees patients who have had locil exeision due to mipmper diagnosis 
and I wxpertenee of the operator Vll competent students of this disease con 
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demu loeil cxciMon beoiist of its known failuits Ho^^e^e^, so^ral of o«r 
paUfiUfe wiMscd Ikiee to fuw jew iflev local rmo\nl befoic eslmsioiis or 
Dietn^tases aw'oarul In tbest cisos niehnoma was found thrujng at or 
near tke original site as will ns in the distant metastatic areas Reflection 
about tilt coursi of these cases suggests that these particular tumors ueae 
noufulmmating aiul the espiiHiices mnj afford a tlue to the piopir treat 
iftcnt nTcv ws \t uwaus tlut vf an t.\tremel\ radical pro'^edure had been em 
ploscd at the time of the oiifeinal operation instead of local cscision, not 
onlj five jeac sunual but perm inent enre maj hare breii established This 
last statement is actualh the eoiuept upon which bisis quarlprectomj is 
faiorabh considered in the tuatincnt of this disease 

Join? hosion riiij Rf»no»ol ftfoMdufar Dissecfion —S. mithod now coin 
monl\ used consists of removal of the local lesion widcl> and deepb rc 
pavnu" the local dofect In trailing and at a later dale supposedh allowing 
cnoueh tinu foi the tnalignant cells in the hmphatics to leaeh and be traj’ped 
m the legioml glands radical region il glandular dissection is performed 
To illustrate a 5o Mar old man appeared with a small melanoma ol the 
scalp in the right lemporil region of seven months duration The lesion 
grew slowh and lircaint ulcerated No palpable cervical glands were present 
Operation was a radical evcision with a skin graft to the area Tlirce 
weeks later a radical ghml dissection of the right side of the neck was done 
No Tnelanoma w as found in anj cervical uode& 

This setins to be a proper operation foi a lesion jn this site The 
lymphatic di umt^e is pos-ible through the channel anterior as well as pos 
tenor to the ear Total excision of the channel is not practical and of 
course amputation cannot be done Lnfortunatch this procedure does not 
show much improvement o'er local wide excision 1 xit Ackerman' stated that 
the result'? of thi*. tv pe of snrf,er> sw^fc,cst about 3S pel cent fi' c y car sun i\ iN 
in i smill „rnup of selected cases which is better than the origiml 25 per 
cent liuiiustiomhlj u js sivt.estcd that if this procedure is emplovcd Mry 
earh m a nonfulmiiiating case one may expect better than the e'lsting s(ir 
Mval rate The great disadvantage of this operation exists m the fact that one 
cannot fotalh extirpate the diseise along with its ivmphatic drainage with 
out cutting across the Ivmphatiex or triUniatizmg the nodes which iin\ con 
tain microscopic foil of the neoplasm Therefore this operation is propir 
onlv when the more radical approach is not allow able 

Lorol f rcMioii IhiJ hrmoiai of the LtfmphaUc Drainage Tract and Us 
lieawnal Clandi— The method of local excision phis r( moral of the hinphatic 
drainage tract and its regional felands sprung from lUndkx * polishMl and 
huhh advocated Jn Pringle * and popularized much later hv Pack* and a few 
others It IS more radical than the prcviou- proetdures ami one can begin to 
notice perhaps longer survivals bv this method but the results are not so eon 
vincingJv aofyd th it one dots not que'lion the use of a more radical procedure 
Not enough ea«cs haie Ixcn oljscrved for long periods to be certain of its 
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The procedure is host jllustmtwJ b> report of i SljeirolJ nnn who 
recognized nn abnormal black mole oii the inner surface o! ibe right thigh 
It was present four months nhen nn e\pcr»n<?ed Mirgeon recognized f}» tngfc 
iinoortaiicc and tnnsferred the pilirnt to ^S liter Reed General Ilospitil 
promptly Tno dijs hfer the thigh and troin were prepared and driped 
The tumor ira-, reinoied with i tno inch nni^n from its borders and dcepl> 
enough to include the fascia lata Mierosiojije sfnd> confirmed o«r sik 
pieions of the imligiiane^ of Ihw melanopj, Cunscqiienth t iwde /ratf of 
skin subcutaneous tissue and fasen «ere excised iii Lonfiniiity The pjo 
ceduro extended from the local gjte iipusrd with ndital reinoiaJ of the 
femonJ inguinal and ihjc iioileb to a site well above the hjpoasstric arterj, 
removing with the nnss the ft moral vein H was necessary to incise Poupirt s 
ligament to gain proper exposure ho melniiotm could lie demonstnfed wi the 
excised (,linds The patient is free of demoostnble disease bv a thoroiuh 
niefastaffc survej done at Ivcnnedv Ifospital three je irs and four montlis post 
operatnefj 

fu another ease, simdai to the Walter Reetl c ise the patient has survived 
three jears and five months without iiolioeable disease This Ilandlej prove 
dure eeitsmlj is t?ie method of choice for meluioma of the tnuik lack has 
performed the operation on several patients whose lesions resided in the 
axjJJojy line about the Jet el of the umbilicus fii theve jnst ineea Le has fi« 
seited the axilla groin and wide tnct containing the tumor and its likelj 
Ijmphatie channels in cotitimiif> and in one stage It has the disadvanlOpes 
of cutting across possibly invoUtd lymphatic channels and of traumatizing 
bv manipulation the nodci 1 h irin,j microscopic foot However this optration 
better fulfills the idet of radical surgery than the other procedufts 

Iwipidatwn TTi/h or llithout Rtgional ftondidar Rfseetioa — High thigh 
or arm amputation has been utilized in the past more tlmn we realize and it 
has notabl} faded exempt in one instance namelj the more favpnble 
subumnial melanona The slow course and relative benif.ni(y of nelanomjs 
which an^c under the finger or toe nails are well recognized Muws ivt« 
of long avirviv d m this group jmJieife that a proper mpthod may be local 
v/Y fiwg'’Y owpatalion, followid by regional gland dissection In these 
sublingual cases more radical proeeihires art. not indicated with our present 
knowledge unless disease is discovered in thv Innb m the postop^itwe 
Studies Tor TOtlivwwwx of the dorsum of the fool, leg or thigh ordmarj thigh 
atTipwt-vtvow with, or without gland di-sseefion is to be condemned I rememher 
" where amputation was per/oniietl for melanoma of the dorsum ol tne 
foot of short duration Groin dissection was performed shordi after <be 
amputation Tl e p ♦ve"' ref atued to the rineinnati Gem ral Ifospital four and 
one half months 'vfter the amputation with large chuters of nielanomatous 
tumor t-eswlvwg mv the amputation incision Obviously niclanoma cells must 
have liven present in the Ivmphatics at the time these ehnimels were mcisrd 
during the omputatvow awl once seeded m the twsues pf the stump thrived 
vlgoronslj Other cases of amputation in similar sites reveabd glandular 
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insoUement or uietastiso m ‘short pmo«l> of time following open 

tion 

■\\hen these consulentions ire peinsetl pessimism nn he lifted onb if 
more nilical tirh surgetw ein be tinhed Ihe prominent fictors in more 
ndieil sln^e^^ deimnd in operitioii thnt will m one sweep leinovc the local 
lesion, ill of Its Ijinphitw \essels md the bircier iiodil driimj^e without 
miminilition ot thi lesion its tnits or Iniriei Mehnonn tenches the sur 
geon better thin iiij other mili^innt tunini not to tnmmtire or mawimlite 
the tumor because these acts mac iiieiitibh result in malignant spread Holman 
has stressed this point m student examination of the cancerous breast I per 
formeA radic \l neck dissections upon two piticuts with melanoma of the face 
who had been subjected to aspiration biopsies of imoUed nodes approxiniateh 
ten da^s prior to operation (.reat astonisbmenl was mnnfested bs all who 
examined the resected nnteiial when it w is obserred that i Mack pith existed 
between the aspirated fclind and Ihe jiomt on the skin where the needle was 
insectetl These patlis denionstraled the picsence of maluiiant cells when 
eximineJ microscopicilh 

To meet the demands of tins radical ipproaeh qnarterectomx seems ide- 
qinteh to fulfill the principles Tbiv means mterscapnlar inipiitition of the 
arm and hemipclvectonn for the leg cases These ore mutilating procedures 
not desirable and would be tragic unless emploxcd for the saimg of life wlien 
no other procedures will suffice Properh emploicd the procedure does not 
include the operator s nianipiibting the tract or nodal bamer The iirtne of 
this tiTe of opention lies in the fiet tint the nmlal area is resected radiealh 
en bloc with tlie hniphatie pithw ns ainl local site These radicil amputations 
are accepted bj the profession for other mnlignant tumors espcciallr osteogenic 
flbiosareomas and iieurosircomas but hare not been emploced for earh 
iweUnomas Pack* * his idxocated lup joint disarticulation combined vath 
regional gland dissections in some selected eises of mehnoma of the thigh, but 
mainh when ho did not feel that excision in contmuiti was feasible He has 
not idiocated this radical procedure in the eirh cise IIip joint disarticuli 
tion and ^land dissection does not meet the degree of thorougli radiciI surgerj 
that this malignant tumor requires First becius-c the incision encircles the 
upper part of the thigh which necessitates eutling across imohed h-mphatics 
eiiteiing the nodal barrier «tccon{| the nodal Inrner is manipulated and this 
eocMstent trauma to imohed glands max dangeroush effect a spread of the 
tumor Third it does not permit resection of the iliac nodes without undesirable 
nnnipulation Fourth the incision is directed m the fibers of Poupart’s liga 
ment which is too close to the nudil barrier for radicil surgicil comfort List 
liip disarticulation in itself is a mutilating protedure not much more mulilat 
mg thill hemipeheetonii Jt lias one adiintage onh over hemipeh ectomx 
that It allows a poorh functioning prosthesis winch is impossible to date follow 
m, liemipehectoim Pack’* stated in one article that he performed hemi 
pchectoiux in two cues of mclanomi bnt the detiils of the eases are not given 
The incision I oniplox in hemipehcctomx for melanoma begins anteriorh 
above the iliae crest and extends to the pubis m a semicircular fashion which 
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includes approxiniatelj three inches of sLm and subcutaneous tissue abo\e 
Poupirf ’s ligament A deeper incision in the muscle lijer includes a transee 
tion of the muscles approximatelj three inches above Poupart s ligament 
Pentoneiim is rc/lected medially If there arc no invohed nodes above the 
hypogastiie arterj the extcnuil iliac artery is ligitcd and the remainder of 
the anterior work accomplished before the ihac ^ pin w tievl The iliac arfei^ 
and vein are transected just below the hvpogsstnc arteiv and the nodes and 
areolar tissue below this point are not dissected hut are removed with the 
resected quarter Therefore, the nod'll and lymphatic channels are amputated 
at a distance well above the femoral regions without anj manipulation of the 
tissues in that v icinity A\ e, therefore felt justified in advising qu'irtercefomj 
for melanomas earlj, preftrahlj before the mam nodal lianier become in 
velvet? and have emplovec? the proccdiire in fom cases thtee involving the 
leg and one the arm The postoperative period is not lon„ enough to be sug 
gestne but the raritj of the tumors requires that several elniies shidy the 
results in quarteroctomj so that significant data can be collected The gross 
findings of the resected qnaitcrs constitute evidence which nnj predict more 
favorable outcomes than we have observed bv Jess radical methods 

Preoperatue 5t»d»eJ-~Thesc are cxtiemclv important because the mutila 
tion would not be justified except in those eases vvhoic offer thorough studv it is 
believed that the disea'C has not piogresse<1 Ix'jond the nodal aica available 
for resection It involves thorough historv and phvsical examination wliieli 
searches for glandular involvement and subcutaneous nodules from the top of 
the head to tlic toes If anj suspicious nodules ore oliscivcd removal and 
histologic sttidv must be pcrforme<l \ rav examination of skull chest spine 
and Jong bones must be included in the studv TJiesc studies require onh a few 
divs and should be completed with diNpatch One is ahvajs aware of tlie possi 
bilitv of blood stieom spread and there is no accurate method of determining this 
at anv one period unless the historv of fulmmation is at hand Alelanin in thv 
urine oi blood is not an accurate indication of metastases hor instanci we 
have scon mclanuna in a favorabfe case where 1?io extensivelv imolted ease 
with wulcvpicad metastases mav not reveal the presence of the mehnin m the 
urine 5\e have also observwl that in a given case melnnniia u Iikelv to be 
intermittent and its existence is therefore of doubtful significance However 
if a ease seems to be a favorable one procrastination about the possibililv of 
blood sticim spread is unimportant bwause if tint tvpe of spread has tm 
knowinglv alrcadv occurred quartcicetomv vviU not matcinllj add to the 
patient s dilemma beiause iiw life span mil not be Jong IJ'O mcntaJJi it mav 
benefit the patient to know that a definite radical procedure has been performed 
m his behalf 

The important gesture in the prtoperative studies is the luopsj and the 
manner in winch it is obtained Once the patient enters the hospital the patient 
mirsis attendants and inexpencnceil surgeons are warned almiit trauma to the 
lesion or its Ivmpliatic involvements We consider the biopsv of major mi 
portance If mebnonia is serioush considered the local lesion is cvetsed m 
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toto with 1 Urge margin in nil direelioiis and the resiilnnt defect immediafelj" 
skin gnflcd Unfortunatch , most of our patients huie keen “cut into” before 
arrnal at the hospital and this tranmi his not been avoided Two or three divs 
later when the patholos^ist is certain of the milignanev the radical procedure 
is perfoniicd It is our belief that a cirdmal sin would bt to incise or remove 
an involved Ivnipli glind unless thit is nhsolutelj necossarv If the local lesion 
has been removed prcvioush or the enlargeil glands ire the result of gastro 
intestinal melanomi then glandular Inopsj niav lie m order hut in all five 
cases presented here the local lesion give the answer, and the glands were not 
tnumati?cd except m the last ease and tliat had l»eon done prior to admission 
to Kennedv Hospital Until we are more confident as we obtain experience in 
this radical procednre wc prefer not to j^erform quartcrcctomv from frozen 
section atone although that mav nllinialelv be the procedure of choice One 
reason is the effect upon the patient It is difficult foi a patient to grasii the 
seriousness of the situation at first The pvrmauent histologic studv lias aided 
this phass of the prohlem lieeaw'A. the palvent is aw xte of the fact that the posi 
tive infematien obtained is trwstwortUv in all te'^pccts has grasped the en 
thusiasm for radical «urgcrv and feels resienedlv hopeful 



Fig 3 (Cise 1) — Amputated quarter note he»l Imon 


CvsEl— J 11 ai «-a« s j 9 oH dal<t>c pstient This arter.wlfruti white man 
«-as alm.tlM to Kenne-lr IIo jital \pnl ' 1 W 8 eomplsining of an -uWr on the riLht 
heel of fire month durnti n The llaek er crtluallv Wnme Inrger but wn, not pa, a 
ful Th, re wn, a mnU m . s in the r.ght femoral re„.on r.oj , r. vesled tnelinun.n Ifter 
Sni ntion of the J atete ri,.l,t bemipelveelumT was performpl on Ipnl 19 iniS There 

•vM “lou"h 0^ ire '“'.s'"* There uojn 1 tnfeet.on 

lou.h of the museles .n the po termr IJnp Thm re«ronJe.i to local thempr althongK 
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jaun Iho appear, d from «hKh the paH«t promptlj- it!.orrre,l Exam.nal.on of L re ected 
TZ I ^"7 , *7 *’«>« inrol.cment to the ri^ht femora) *od,? 

Lpnph noies ahoae the fentaraJ wgioo were enlan.e.t, l,ut were fre of malvnaaey, deuioa 
etmtni. oD/j- /j-mpho,j hj^erpfa.ia upon pathologi .fudj He remamea .a tfie Jio-mtal for 
a period of five monflia \ rat examinations of pejeia an) ch.at Mere made nt regular in 
tor\ai« but there «ai no ewdenM t>t jnrti tascs 

FoVom u,, ?ti,dv —Ten montba posfopemtnelj, draining ,moa pet i.tej There wa« no 
et-ifince of metanoma ii\ the flap. There were no meta.tn.e. The patient nas residinff 
in ft (loimnliarj home “ 



Jiff 4 (Ca c II — clan pft eteaaie tnij- (nxol el nodej In an putatei auarler 


Ct<B - — J T J ft ajyearoJ) while man nos admitted to Kennedj Itoapital '•ept. 
17 1918 He ha 1 nolue t s mall re) •ore on the onlerior a pect of his right ankle for ft 
;,rioi of fno and one half \eiir» It progre..iirtr inerea.'J m sue Hna Myniptomalie 
except for slight bl'e.ling when if wfl. lojore) A loral surgwi remor ) the le ion Ino 
xceV- J nor to ndmi ion and the ) albo)o„ie sIQlr irored to he malig'&nt metonoma There 
Maa a healcl liKiaion ju.t al ore tho antle sad a pea ia.d mnes lo tho right femi'ial t gion 
ITita tfttii. surxev MBS nega'itc 11 mtielee tamy was perfurirej Bej t „ 1918 ThcMounl 
liWited per pninam and he wa* ,!i eharg, 1 from the ho pital on h'Ol 1, 19|8 Ejaininatioa of 
the rearclel limb rtvenled inro'sewent of fUe InDphacns deep to the wuHcle hieallv ant one 
femotnl node mu inrulrej in the maligaiiit proees There «as no enlargement of Imifh 
no le. in the ilia region 

folloitlip 8ttids — ■Sts months po tireratnvly there Mas do eviiencc of nirlaiioaia 

in tho flap There were no Di ft tn e. 

p 2 -J ^ year oil white man entered the ho pital in Innuarr 1918 for 

tho treatment of ft ina . wh'eh ha) etpesrel m the J ft ariHa an I rafitly grew lo tlesii* 
of ft Bmpcfruit loot 'r^t* ptciiouslj he ha I hoi a mule renioro.) from the po lenir* ajular 
region Tho -waU *f«r from this heaJed Incmiim was wilclr etcivil an) mierceKOfic stniy 
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^tratinf, only Ivmrl.oia hyporph^m upon pathologic study He rents, ne.l m the ho.pitnl for 

Lrr'i:,'.rrr,j,:L7-;'z " 

toUoM up 'fludp— Ten months postoppratmlr, drau 
cvileneo of mel inomti m the flips Th«i« i 
in n tlomieiliarv Imme 




I persistpil Tlie, 
The pntipjit w/i* 



Cv6C2 — J T J, n do \Pai oM ubite man «ns almiUeJ to Kcnnoly IIo pitil ‘‘ppt 
17, lOIS lie hud notice I a email ml ore on tho anterior a pcct at his right nnklc for a 
pcnol of li'O nnd onehilf jisrs It progressively uieresrel in sue wns n vinptoniati 
ereept for slight bheding «Iien it was lojnrel A lo al surgeon reoioel the le ion t«o 
weiks prior to admission an J the palhologi stuly proved to he malignint ni Innonn There 
s\ns a iteilol inri ion ;u I aliovo tho anUi anJ a pea laeJ mi s m the right feniorsl r gion 
Melastntic sum v s'ns negnliTe IIemipel»e<.toiPT was ferforoietl *?ef t S- I'll' Tt e woiin I 
lienU 1 per prim im and he was disehargej froin the ho pUat oa Noi 1, 194^ f xaminnlim of 
Ih reetteiliml rivesleil iniotTinicnt of the lytuphatiea deep to the mu les lornllr nn f one 
feniornl nolo wa* invohed in the Bialipnaut proie* There was no enl irgoment of Imph 
noles in the iliac region 

forloiTup Study — ‘'la months postopcratiTely there was no evihnee of melanoma 
in the flap There were no nieta (a e* 


Cv^r3— T M P n >3 rear oil white mao enterel the ho pital in January, 191* for 
ho treatnunt of n mass whi Ii ha I appearel in the left asilln an 1 rnpillr irew lo the sue 
tf Bgrapcfru.t hour ye-.rs preaiou Iv be ha.1 ha I a mole remoye-l from the 
cgion Tho small scar from this healed imision was wil ly eapi-ud ani 


, ror feai tilar 

'rosroji ifuly 
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Sni mbe 1949 

proved the presence ot tnelanoeea. h tba w, it opt ro«silI« fo inow this from 

clwical mmination IntcMcajiular ampntattoa o{ the kit nrn, uw performed Feb 27, 19jS, 
after a period of laelTetfinl raitiation tberapy Itnd Ixim done at tlie paticot's >e()ue9t The 
ttouui hi ale J per pnmarQ and the patient nan Jisehar^rd Harc't 12, JWS Jle returned to He 
hospitaj m Ottober, lf}4^ nJirn an etaminsfion of the opcratire region shoneJ it to be free 
of di ease Thire were rcreral enlarged l}inpli noiles in the opposite ide of the neck 
Itadicnl resection of the glands pf Ibe fig}t Beil -lod hemitftrroiioctoraj’ were per/ormeil 
at this time *!tudy of the amputate] member ret«fe] a large eonglomcrate oi-t s of asillftry 
l^mph nodes involrej with melanoma The neck <]i section spcsimen meJuded a «/ Jj-ipft 
nodes with melanomatous in^olremoDt and the presence of (he tumor in the right lobe of tie 
tijToid Jle was discharge] or Vot 9 1D48, with per pririiam heolinff in the neck idcisiob 
but returned promptlr beenu e of wealme s m tho right arm anj hand heakehi, nausea ami 
ro®'(iog Jiflu nodufts were tib«er\el m tht- sinlp, left enk of the neik in the flaps of the 
amputation Bear, chest an I aMoinen Ceretrs! iPctaata es produced coma and he dicj J.oi' J7 
194S — ^fire years after the original molt escision, nine months after the inferseapular ampufs 
tion and one month after the radical neck di eetion \ulop y honed w id pread metastasps 
to skin brain left cervical Jyropli node, and ehe»t. The atiipufation flaps were 1/nicaby 
free from no lules until the final dis emination, but no more nodules uero pre ent la Iftese 
flaps than in (he tnlp 



CtSB 4—1 5*^ ^ 

year s duration The mote bled tiliea atruck sii woaths prior to ndmi sion There wp- 

in the ri ht groiH two and one half montlu before admi sion 

Ios.t.ve"b.ois7 'Wi, done by tadcaJ total enos.^ Oa Ja. 

^cas made for propo c] hemipckeetcnay Wli« the dmo re i 
arm, Inrolremeat 


_ oved and operakim 
anything but lafc' 


a tbamlaned OirefnJ semi stuiie 
On Jsn 10 114** hemipeltectoiny v 


urvey was negative 
4 1919 an anterior incision 
■Is were expo ed Mvcral large 
peeled Four glands were re 
of the ghnJa faded to akio» 


pirformcd The wonnd beaW 







Cases— n CP a 24 jMrOll «hi»pniini,),i,l4 niolp nmorp) /«ra fhe WiniiJfa;/ 

region t«o .ear, before *.lm„ ,ob On Janonty 22 he cet.eel a small mass m the left 
femoral region «hile pUj.pg I a kellaJl He eoasolte.! a physie.an «ho mmscj the gland 
0D.1 not.eed the cseaie of bheiish Wateml from the glanls Sections reeled mehnoma 
ire uas adm.ttel to Xenneilv Hospital on Jm 26 mo The local lesion consisted of a 
dime sizeil eear on the left ealf in which mere smiH I bet an-is obrion.ly radanoma Ilemi 
pehpetowv irai aihm 1 The patient re/u ed an I left the ho«pi(al to find s surgeon who 
coulij treht the /e ion euefO«,funv w ithout amputation 


COJfifFVTS 

These cases nrc belicvetl to be cx4In{tIe^ of slow growing melanoma Ciise 
4 rrnj be more fulminaf mg than the rest of the {.roitp ami the scquinec of ctcjiIs 
in the arm case suggests that after a four scar pcriorl, the tumor was now reaeh 
ing the sutldcn disctmination sta^e 

Two patients (Cases 3 and 5) imdenreitt local minor sur^em for the‘c 
mslipnant moles four anti two seirs, rospcctneh bcfoie glandular mtlastases 
■tppeired ftoth had niclanomatons insoltemciit of the siars when aclmittetl 
to Kennedv Ifospifil These findings Migpcst that local surgen incomplete as 
it Was, had no cl^tct upon the iilimiate fate of the tumor and that the long 
periods of time itotween loea! excision and mcl4stase« cm bo attributed to the 
nitursl slow growth of the neoplasm rather than to irmmpharit success due to 
aiirgjcal cvenmn jMso it is aiiggc<!ed that the trauma of the local lesion in 
these two cases certsmlt did not contribute to metastalie imohemcnr 

Csse 2 demon, tnfes what nnt be filsc sccunti when one rehes upon 
escisiou m coiitiiimtj openfion licesuse the hmphaties hing deep in tiiC 
muscles of the oslf tontiined inelanomn cells These hmipfiatics would not /ia\e 
been cffeeliTel> remo\e<I l>x an. operation short of abhtion The arm exso 
demonstrates that with (luartirwtoiiix sprcxding mensiascs in the skm flaps 
did not occur until sulKiitancoiis nodwhr incoUenunt appcired simiiltsneou U 
in man. other parts of the Iwd. \Vc had tnsted n simihr case b. radictl 
axilhr} dissft lion Three nwnlhv /oJIoinng opention Die piticnt n tnmc»l (o 
the hospifil with ..idcspresd mclostascs of the sKm flips This litter piticnt 
hail refused lofcrscipiilofftoric/e ampiilafKiH In all of the anipiifafed limbs 
thorough seirch ot llie tissues faiJeil to it. cal the piistiiee of mehnoim abo.c 
the femoral nodes Case 4 demonslrafrs fhe diffieull. in esfJbhsbiiig f/iis fact 
ind the siniplicif. ..ith .ihich it is sol.csl When the ibac nodes were noled to 
be suspiciously enlarged during the first operition the anterior wound was 
closed and enough time was allowed for the pathologist to be ccrlim of non 
lu.ohement before quartercctom. was accomplished i.lx da.s liter Obnousl. 
if juiolvement of nodes is piesciil at the led of the lupogastric artcr. or 
abo.c It quirtercctom. should not lie performed because pioof is then at hand 
fo establish its futibt' It i» doubffuJ tbit quirtcrrctoniv would be fl fitting 
procedure for palhition alone finalb ont M compelled fo react fa.oraW' to 
the apphcition of radicl sutler, m the a«n ease and the last leg cise Jf, m 
stead of boil excision wliich wis done nMj m these cises anarlerectom. had 
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l)cen (lone one ciiinot escape the conclusion that not onh fncicar siinml 
r^tes loukl b'* obtained m larpcr numbers of cases but that there should be a 
lair number of permanent cures «v the alow growmR c ises This concept must 
be true or ue should abandon radieal su^rv for malignant tumors It is an 
interoNting obscnation to notice that espenenced surgeons udl \igorousl\ tiiiin 
taiii that the “most radical operation possible” should he performed in 
melanoma cases, jet uhen the actual acorking procedures of these same sur 
geons are sunejed thej do not include really radical «urgerj In other 
uords, ue speak of it but do not do it Ilandlej Pnnglc Pack and a few 
others haae come closer to it than others In a recent consnltation with a 
well cjuaUfied svirgeon concerning an eath lesion ou the heel this surgeon w as 
horrified when a'mrterectomj was sug,.esled but stated that he must do a 
trimendoiish radieal operation locallr and he belies es that he is doing a 
radical operation How ea er when be and the pathologist \vere queried about 
pro,.iiosis both unhesitanth and protnpllj remarked that the patient would 
die of melanoma Herein lies the trouble ^\e cannot evpect the public to 
accept qinrtercetonu unless the surgeons and pathologists are coininced 
of Its worthiness It also appears to he wasteful and pointless to continue to 
bombard the la\ public with propaganda about earh recognition of malig 
iianci and prompt radical thcrapi m the earh lesion when ue acfuallj fail to 
apph this radical surgerj earh Reference has been made earlier iii this 
article to the fact that melanoma is not so hopeless when compared to some 
other malignant tumors One majoi reason exists i» the fact that the lesion 
can lie oath recognized to lesidt at the end of a linib a site which permits 
the most fasoiable ridieal surgerj The patient a\dl accept it when we tan 
jirosc to him that the radiial attacl i« a justifiable one and that instead of 
talkini, about it we should do it and not abandon it iintd such an ittack has 
been proio<l to be hopeless 

St UM\R\ 

1 Fi\o cases of slow ^rowiii^ melammia are briellc described 

2 The gross findings indicate that quarterectornc is the onh procedure 
which will permit an incrcisc »n longe\it\ or possible chance for permanent 
cure — if done e \rl\ 

3 The few lasos winch demonstnte lon,-eMta arc probabh due to (he 
slow growui^ nature of the liimor rather than successful outcomes resulting 
from the surgicil procedures prcMouslc emploaed 

4 Three eases were trcalial In hemipeheetoma and one In intcrscapillo 
thoradc ampiitatnm 

'i hollow up studios mil lie neees.sar\ on a large number of cases before 
justification of these nnitil itin^ promlores is established 

6 If Ibis t\pe of operation should fad to increase longcMta nr produce 
some cures it would then l>e suin-osted that siirgen is not placing a significant 
role in the treatment of melanoma " 
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STbDIFS IN ACbTE CII0LEG\ST1T1S 
I SLRnc^L'M^N'GFMEVT \s-D Results 

J ENGiXBLRTDuNPin.MP.ANP Frederick P Ross 31 D 
Boston "Mtss 

(From the 5<rii^e FtUr Tent Bfyjkam Hospital and the Department of Surgery 

Uariari iledieal School) 

T he \alue of enrh surgical intenentjon m acute eho!ec%stitis hns been 
cTemonstratecl bj the excellent results reported In Ileiier' nml Oleiin 
‘^urgerv is inilcbtid to them for their persistent idioeaHon of Mhat ori,.iinll% 
lias a ndiCTl departure from accepted prflcttee At the Piter Pint Bri^lnin 
llospitil the hte Professor EUiolt Cutler ftbindoiied i policj of evtuiiie con 
seriatism in the treatment of acute tholei jstitis m lOd"! The adianfigts of 
earl} operation vere reiognized but because maiiv patients entered the hos 
pital in the late stagis of the disease it was felt that earh operation in terms 
of the pathologic process was not alwaas possible Veiordintla, a jiolicj of 
India idual management was imtlined wheieba an attempt was made to silp(t 
the optimum time foi sur^erv for each patient* Indcr this plan of man 
agement it was possible to c\ri\ out eNploratiou of the coiumou bile duets in 
a large i>erccnta^e of cases and at tbe same time reduce the niort iliti to the 
same Icacls reported b^ the adioeatcs of prompt surpera in eiera ease ‘ 

The present lepoit records the expcrimee of the Peter Lent lliigham 
Hospital during tlic sears lO-H to 1947 inclusive The overall o\perienep 
with bihara surf.crj dunng this penod is ihown in Table 1 UisgiatifMn„ 
to note that the operative molt ilit^ m acute choleejstitis is appro lelung that 
of elective burtorj on tlie gall bladder and biliarv passages 

The operative procedures tinploved m the 1^4 patients \\]jo camt to 
surperv for acute cholccvstitis are bhown m Table II There weic 114 chole 
cystectomies 50 of which weie eonibined with exploration of the bile ducts 
without a fatalitv Twentv patients (15 per cent) had cholecvstostomv per 
formed and as 2 of these rctivuied a second eholeevslostoms after a lon^ inter 
sal of freedom from svmploms these arc considered as separate pnmarv 
procedures There wore J deaths In 12 cases secondarj operations were per 
formed after prtliminarv cholecastostomj the common duct being explored 
m G of these Then were no deaths m this group The operative mortality 
of 1 5 per cent is computed in relation to the number of patients rather than 
the number of procedures 

In a stiulv of acute cholccvstitis the importance of rccorduig all casts 
whether medical or surgical has been emphasized recenth bv Judd ‘ It is ob 
MOHS that if apparcntlv moribund patients arc excluded from considciation 
It is possible to present a fivorablc surgical mortalitv without giiing a true 
pic^e of the disease Dunng the period of this stndv, there were 19 cases 
* 0 *919^ “^an Frsncisco Calif March 
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of acute ehoUejstitis in which surperv v> is not pepfonnect Fifteen patients 
either refuseil operation or insi^tcil upon postponing it because of exigencies 
imposed hj the war In 2 cases siirgeij avas not reeommenJed Tuo patients 
(lied Thus, in the entire group of ]5? patients there svePe 4 deaths snosei all 
mortality of 2 6 per cent 

The age of the patients is shoun in TabJe 111 There were no operatise 
deaths in patients under 78 years of age The 2 patiwifs ivho died ivifhoiit 
supgerj were 85 and 80 jears of age respcttiseh All of the patients who 
died entered the hospital oier four th>s after the onset of symptoms Thus 
there were no deaths at any ige in patients who entered the hospital within 
forty eight houis of the onset of 8^ mptonis 


TSBLE III ACE AStt XtoRTALlTT 




Number ] 


acute cholecystitis 


541 


hardlv be regarded os the procednre of choice In 20 instances in this senes 
operation vras delaved for over iortj eight hoars because the diagnosis uas 
obscurt It IS noteworthy howerer that m onlp 4 of these eases had the pa 
tient entered the hospital within fortj eight hoars of the onset of sjraptoms 
Assuming the diagnosis to be reasonably clear and considering only the 
condition of the patient, there are four possible courses for the surgeon to 
choose The first is prompt defimlire surgen as soon as fluid balance has been 
established., the second is an emergency choices stostoms as a lifesasing pro 
cediire the third is dehs m hopes that bs such delas the condition of the pa 
tient can be improicd and the mflainmatorj process allowcil to subside suf 
fieienlly to permit defiiiitne surgery to Ic performed., the fourth and rarest 
choice IS delav hoping tint no operation will he nccessan IJessons for these 
decisions and the hazards involseil are illustrated by our experiences 

The relation between the time of admission and the time of primary op 
oration is shown in Table l^ Defimtne surgery was earned out within forty 
eight hours of admission m 49 patients the common duct being explored m 
20 per cent of them One half of thw t.ronp hod entered the hospital oaer 
forty eight hours after the onset of symptoms Although the classical clin 
leal findings of acute cholecxstitis yy*re present and yvery confirmed patholog 
ically these patients were not graach ill Only 3 of them were jaundiced 
The gall bladder was gangrenous in only 1 case and there was no instance of 
perforation or abscess formation This ls the ideal management of acute 
cholecystitis Moreos or it is the condition of the patient rather than the mere 
duration of the disease which i> the deterfiiimng factor in the decision fo op 
erate Finally we do not regard this as an emergency procedure to be per 
formed late at night or under unfaiorable circumstances 1! the patient is so 
ill tint operation canuot be deferreil a few hours cholecystostomy is the pro 
cediire of choice 


TJSIE or OPERATIOX 


Earij delmitiT* (un Jer 4S hr 1 
Choi •cystcotomT 
Cliolocysteytonij + CD 
Fmergrncy cholv\ to'tomy 
Dilarea defimtm (over js hr > 
Cholci-y loplomr 
Cbohvj IfVJonji 4 CD 
Lale cholec»«fo«totnv 


I NDCP <8 HR. 


Choleevsfostomj was performed in 22 cases Twenty of these were ear 
ned out wathin forty eight hours of admission and in 3G eases the disease was 
of less than forty eight hours duration at the time the patient arrued at the 
hospita In o cases cholecystostomy was required by tcclinical difficulties 
encountered at operation but in the remninmg cases it was a planned pro 
ecdure performed through a smalt muscle splitting incision under local an 
b t^we fir the sichest m the series All 

to . cer SO j<a„ „( ;,n<l 15 o,et CO rears Three were d, 
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oFipfjc, 5 hid ■\(hnncea ciraio^a-scuhr diseise aiitl 3 ncie jaundiced In 
1 tliPic HIS n IirRe suLheiintic nWess nml m i there hoc i.eifont.om of 
tiu pill blnddei The 2 taws hi nhieh eholccjstostnnn was jurfonncl o\er 
fojtv (ij.ht hours nftPi admission itquirt an expkmtioii One ms t difficult 
dnptiostie tiroblein iiid the ofhei sins a pilicnt aged 78 senis, with tomtnn 
III cl} mild <!i.ilccji,liln m ohom it »ai it lir,t tl.olitht iipiritum could lie 
n'oidtd 


The Mine of thoJposstostonij Jiis Iwn empJnsrrerF ’ “ mnnj times hut 
flu 1 1 IS still 1 tindtJicv to regaid it as n coniimimise o]untinii ■\\ t fetl tint 
it Ins n defimte and permanent place in the surgeon s armiincnfarnim It is 
fho pioccdnre of choice in the toxic, elderh or dnhttu pitient pirticularli 
if first seen m the mole adsanectl stages of the disease I’roperlj CNecufed 
undtr Io«al anestiusii (.hnleejslostomj adds nothing to the pnMfj of the 
patient s condition and it is nnqtieslimiahh liftsanng in a majonts of tliise 
cases It Hould piolnhlv lemim (he pioceduie of choice in 5 to 10 jier ctnt 
of the cases ntfi if all patients cnteied the hospital earlj in the disease 

^^h^tlu^ m not cholcosstobtonn is to he folloned In difiiutMC inlnrj' 
siirt.crj must ho settled as an induidual j>rolilem m each cast In penoral it 
should ho n (.aided as the fii-st stej) of a two sfa,.e proioduro Tuoh e or two 
thuds of our jntionts uho Minited choloosstostnnn had siihseiiuont chole 
etsfectotiM and in 6 of these the common duct ms explored Iloueicr in 
the aged dcinlitated ot pnoi iisk patient it inaj lie hest to postpoiu cholo 
csstitfouu ituUfiiiitoh proMded (he patient remains asi mptoimtic Under 
siloh cittUiiisanccs i oholet\stooholangn>gram is done before (he pifient is dis 
clur(,td m ouhi to demonstntt patciioa of (he exstie duct and to ixclude 
totniiion duct stones 

In of our easts no fiirthti snigeis was athised iftei chiilet\st<is(om} 

I tmr of these piticnts have temiintd asjniptoiinlie fot five veiis In 2 no 
follow up (lita ire av iilaiilt The lemainmg J |>a(uii(s ittiuiud to tin hosjn 
tiinftti intcM als (>t si\ months and foui v»ai3 icspectmlj with rcenmnt 
acuU ehoUcvstitis (hie of lhej>e patients wjs SJ jears old it the tunc of the 
fiist thtileijstiistumv *six months liter a sectind ehoJecjstnstomj was netes 
san Imt h(i iiisi ol M i> adv anted toitmaiv irterv disease with luart failure 
fuither sincMv n is a„ai» tousideml unwise She lemaiiied comfortahlc 
mill assniptomitie foi eighteen months eventiulh djing of cnn.inM nctlu 
Sion The otlui indent was 7-1 veais uf age at the time ot the first thole 
ejsttistmnj Siu tne.f coiiifoitahfv tor four jears then r< entemi the hospital 
with anothii atiile attack ol tliolecvstitis md died of imlnionirj cinlmlisrn 
after a sicond cholicvstostonij 'ttht igeotTfcvears 

Difinidvi surgen was delated for over fortv eight hours after ulmission 
to the hospit il in fi5 i isis Over one half of these jiatients had mtered the 
hospital fortv eight hours or more after admission Diffimltv in istahlishmi, 
the diT^nosis and tIu (.uierii condition of the patients were th. priini|iil 
rt isons'^foi delav These jntuiits were not s.o ill tint in imertuK' chole 
evstostomv was ditmcd uectssarr Imt «n the other hand were not thought 

to hi ndmintilv prep ncd for operition paitituhrh when isploradoii of the 
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Numb, 3 

common Inlc duct was eontcmphtcil As mi^ht be expected janndiee wax 
pre ent lu 30 of tbe b > cases 

If one elects to (lela\ surt-^n the detnils of nniiip,ement arc of consider 
able importaiiei The progress of the disease at. manifested by the tempera 
ture pulse late laboraton data simptoms and loial physical signs are 
ea aluated at frequent inters da throughout the d is UXcl at night m doubtful 
cases riuid balance is estibhshed prompth In the parenteral rout but fluids 
and a high cart oha drate iiid high protein mt d I are gu en b\ month if there 
is 110 aomitmj, or distention IViiicilIm and aitaimn K are adininisteicd ron 
tintlj in appropiiite doses Ttefinite exidenee of snbsidtiice of the local in 
flainmaton process and a general iniproiemcnt lO the coiuliHon of the patients 
IS a 1 equisite foi coritiiined olasera ation The precise indic \tmns for abandon 
ing this course and resoiaing to chol«f''stostom\ will be presented m another 
conimnnieatioii 

This phn of management is admdledlr h iziidous because of the d iiigers 
of perforation nr abscess fomntion eren when the cbniesl manifestations of 
th{ disease are subsiding It is our lulief bowescr that br judicious delas 
the espeiienced surgeon is iblc to piejiare mam p itients for dcfimtiao snr 
S,on including esjiloiatnm oi the coimiion duct wbeieis bs imnieclnte op 
ei ition be might be committed to a more limited opei ition The inorbiditv 
and mortahtj oceasioned bi stones left m (be conmion duct make cliole 
dofhostomi 1 desirdile objictne The fact that none of the patients in this 
group died and that (ommon duct exploration was performed m one half of 
the delaa ed operations encourages ns in this stand 

On the othei hand although as a giouj. (he pitunts m whom siiigcrj 
w 18 delased were not as dl as those in whom eholeeastostoina was performed 
there weie mans piavely ill patients jiiKiiig them A ciitical renew of these 
cases indicates that in seaeril instances an emeigenci choleiistostoma jujght 
hue tneii a wiser choice Thus 7 patients m this group had local abscesses 
bj the tinu operation was perfoimed It is interesting hnweaer that m all 
of these cases definitne surgeij was completed and that the postoperatne 
course w IS uncomplicated 

III mam instances surgerr was postponed for an unduh long tune thus 
greath inert asing the morbnlit) In this coimcction the tune at w hi h siirgei i 
was done in relation to the onset of sMnptnms is mterc'-ting (Tiblt 1 ) It can 
be seen that oier lO per cent of (he oi>eritions were iierformcd between the 
second and twelfth da' a time which man' '•urgeons considtr to bt a period 
111 which surgei' u coninmdteated Icehietmte on the part of mam of our 
staff to operate during this perwl is rtflecteci lis the group of 48 patients who 
Were operated wpoii after the twelfth das In reiiewing these casts it is our 
feelm^ that little was g lined hs (he jirolon^ed del i\ and that frequeiith the 
tecluucal punidim was rendered more difficuU by the deaeJopment of dense 
Scar ti'siu in and irmind the ^all bliddtr \ clinical and pathologic study 
of this m (tend winch will be piesenteil more fullj as a separate cornmuniea 
tion Ins roiuinceil us that ,tnte inflammation of the gall bladder does not 
rcsolie as is the ease wuh the appendix Once dimaged by acute irflamnia 
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tion, the gall bladder undergoes a siw and progrcs.su e fibrosis which makes 
surgerj increasingly diSiGult with the passage of time The reason for post 
poning surgery, therefore, is to improve the general condition of the patient 
so as to permit a definitive operation to he performed rather than to allow 
complete resolution of the focif inflaoJmiWiy process Prohngeef tfclaj be 
cause of persistent evidence of local mflunmation is unwarranted nnd un 
profitable In our experience it was under such circumstances that local 
perforations and abscesses developed Mortover, there must be no gambling 
m the manigement of thu admittedly controiirsnl group of cases If there 
IS the slightest doubt about the progress of the else, cholccisfosto nj sJiouJd 
be performed 


Tu«.r V Dca^tiov or Disr*»B Fpow Onsftto Oi ijuriov 


The rarest decision winch the surgeon is cnlleil upon to make is to with 
hold operation m the hopt thit no surgery will be necesssry The hazards 
of nonsiirgical mamgcnient of acute eholeoslitis are fullj appreciated but 
It w our considered opinion that her*, again the principle of iniIi\idiialiration 
applies In e\eeptional casts (he best interests of (he patient arc served bi 
conservatire inanngemciit On three occasions ui this senes this couiae was 
elected One was n woman of 78 ) cars with a rccurnnt attack niter a previous 
eholcf vstostonij This ease is dcsonbed in detail hfer (Ctie 4) The othir 
two patients were over 60 jears of age and Imth vvere enormously obese 
One had adv anced cardiovascular disease and the other bad had a recent ab 
(lomiiioperineal resection for cancer of the rectum with nietcstases In both 
of those ^ust^nce^ the cholecystitis sobsidcJ promptly and the patients hare 
becuasjnnptomitic for peuods of two and three years respectively 

xnr iNcrorscr or co«mov duct stoves 
The frcgiicnev of common duct stones m acute cholecvstitis lias a direct 
bearing on the problem particuhrlr if one accepts the principle of delaying 
operation lU the hope of being able to cam out exploration of the bile dui.ts 
fn the 134 opentife lascs in this sencS the toinmon duct was explored in 5C 
(42 per cent; (Table In 50 of these the exploration was cairitd out at 
the primary operation and lu 6 it was done at a second stage following earlier 
cholccystostomv Conimon duct stones ircre rcioieml m *50 per cent nf the 
cases explored or 21 per cent of the total nnmber of operative cases There 
were no operative dead a However m 2 cases in which surgery was not 
_ inri ^tone^ were found at aufopst In thi^ particular 
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common duct stones hn%e Ijcen fonnd in dissociation vith scute cholecystitis 
m 17 per cent of the cases This IiirIi sicld of common duet stones constitutes 
one of the strongest arguments in fa'or of the policy of indnuhial manage 
ment 


T\Btr M Incidence or Common Dict Stonfs in 14S OcfFwITIons on 134 Tstients 
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The ineidenet of jaundice m association with common duct stones is of 
interest In the entire scries j lundice w as encountered 37 times Thirty three 
of these patients had common duct evplorations stones being found m 25 
There wen 4 jantidreed patients in which the common duct was not explored 
Two of these had cholecvstostomies oiih, 1 had a choleeystectonn with aspira 
tion of the bile duct and in 1 no opeiatioii was pcrfoimed but common duct 
stones were demonstrated at a\itops% In the 8 jaundiced patients in whom 
negatiie esplontions were pcrforme<l the degree of jnindice was slight the 
icteric iiule\ being below >0 Postoperatne ehohngiograms rescaled no 
calculi This lends suppoit to the belief tint jaimdice may occur in acute 
tholeciBtitis without stones m the bile ducts Ilowcier until more reliable 
methods of detreting common duct stones prior to opt ration become ai aihlde, 
jaundice must be conMdered a principal mdieation for choledoeliostomy 
In the absence of jaundice or a Instoiy ot jaundice common duet stones 
were found in 4 ca^es T times in surgical e\plorations of the bile ducts 
and once at autopss The large number of negatne explorations uhieh were 
required to avoid oiertoobing a few stoues indicates the need for belter 
methods of dcmonstriting common duct pithologi prior to operation 


DEVTIIS 

The four deaths m this m rus mmt a hiieC presentation 


CisE 1 — V worn in ages 
uitli (.Pncraiize I rmtoniti 
The Ingno i' q( neufe choipe 


enlerel the he f'tat on the fifth itnj gf h„ illne., 
hal no frevious eyiuftom^ of Rnt] LhlJer di ps e 
s compIPtelj m. scl nnl wit o — 


Hi 1 Ipr t 


1 , 1 I *“*■ P'*’* ’’W tenth day of hn iUne«s with 

alirgppcW, aWe. Dnljeft loweM>.« paeutnonn Hp J!- 


known to ha'e i. 

I,t, He rtp.n, leteriornw 

empjcmi of the piU UiUPr w.th a FiBRle hr« sfone ,«^p rerforatcl 

Hie common duet There wi« n epnei-ifi>^ ^ WaJder and Ihiefc stodgp in 
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tion the gaU blaclJer undtrgoes % slow and progressive fibrosis which makes 
sur^n incrcasmgl-v difficult wnth the passage of time The reason for post 
polling surger), therefore, is to improve the geiienl condition of the patient 
so as to permit a definitive operation to be performed, rather than to allow 
complete resolution of the local inflammatory process Prolonged delay be 
cause of periistent evidence of loc-Jl JP/Jsmnntion w imw irrantcd and im 
profitable. In our expemnee it was under such circumstances that local 
perfoi afions and abscesses developed Moreover, there must he no gambling 
m the management of this admittedb controversial group of eases If there 
IS the slightest doubt al out the progress of the case, cholccjstostomj should 
be performed 


TasiC t Dcr.\«o\ or PisFvsE From On^ft to Operation 


The nresl derisioji which the surgeon is called upon fp make is to with 
hold operation in the hope that no siirgcrj will he necessary The hazards 
of nonsurgicnl mamgement of acute eholeojstitis ore fully appreciated hut 
it JS our (.nnsidered opinion that here again the principle of individiializatJon 
applies Tn exceptional cases the best interests of the patient are served bj 
conservative management On three occasions m this senes this course was 
elected One was a woman of 78 years with a leeurrent attnelc after a jirevions 
chelcei stostomj This ease j> desenhed w detail Jaler (Case 4) The other 
two patients were o^er 60 years of age and both were enormouslv obese 
One had advanced cardiovascular diNoase and (he other had had a ucent ab 
dommopenneal resection foi cancer of (he rectum with metastases In both 
of those instances the cholecvstiljs subsided promptly and the patients have 
been asvmptonntie for periods of two and three jcais respectivilj 


THE INCTOFNCE OF COMIIOV OUCT STONES 
Tift frcqvicncj of common duel Stones in acute cholecj stitis has a duect 
bearing on the problem parliciilarh if one accepts the pnneiple of deiavang 
operation in the hope of being able to carry out exploration of the bile duets 
In the 134 operative eases in this sciies the common duct vvas explored in 5fi 
(42 per cent) (Table \ H In 50 of these the exploration was earned out at 
the primary operation and in C it was done at a second stage following earlier 
choleejstostoinj Common thiet slants weie recovered in 50 per cent of the 
cases explored or 21 per cent of the total number of operativ e cases There 
were no operative dcatlw However m 2 cases m which surgery was not 
nerformed common duct 8‘oncs were found at autopsy In this particular 

senes the incidence of common duef stones mu be /oria/tousfi tu^kbutsjnee 

the policy of indivndual mamg.ment was instituted in lh,s hospital m 197o, 
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opentive ami nonoperntne eises wns. 26 per cent Tht operitne mortal 
it\ 15 }'ei cent Common tlnct stones were removed in 21 per cent of 
the operatne eases without a fatnlits -Ml of the deiths occmied in jotients 
01 er 65 lears of age who enteitd the hospital o\er four dajs after the onset 
of STiiiptoms 

The adiisahihti of larung the management of this disease to fit the re 
quirement of the mdnidual patient is reaftiimed The iiulicitions and time 
of election forsiugen are discnsstd 
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C\SF 3— A nun, af,pl 70 j.w entewJ the lo pih! on fhn tenth flav of hts illne- 
He had had no yrtvou- s^-niptonuof W,dj ,.I, „ ^ ^ .hagno,,. of r^r/onfef appeacft 

Cl IS nas inude and inimeJiafc oieration pcrfoimel under gcnenl aiic^the n V choh--r>to5 
Im, »*' •!»' rte lr.f ft, j, ^ Th.. i.tirat dowloprt 

a telch incjJIus «e/)I«ejaji niwt ,)int of Aeoeraltfet ep n on the twenty second diy after 
opirntion Vutopywa refu cil 


Cvsr 4 V noDiati, n^e} "S >aar«, nho Iml had a ehpleetsto toaiv performed four 
jenr, lefore for ftoufe eholetj t.tisenferel the ho piMl on the fifth day of a recurrent attack 
She Lad leen quite net! in the intfrim nad dil not apfear «erioudy ill Opintion «as de 
Iiyel in tlic hof that the londition noul! ubsile aponlaiuou I3 Beonuw of jx r«i fenec of 
the attack a eholicj^fn toniv «a« done on the thirl ho pita) dai The patient nude an ex 
cellejif jDinifdnte moirrv I b» diej utddesU on tin fourteenth po<foj> ratne dir Autopsy 
rcreilel nu«ne puJraonirr emioli lu There nj« a intle »nntl stone renrnnins m the pll 
Wad ter No stones «ere foUn 1 in the romiuOn Jait 


These 4 tUnths cqn hinllv he litrihetl to !he juilut of indjtjihinl mm 
at,ement Ilowevei the\ ^inplj testift to the hJiMti of the iliseise inti 
eletih iiidicatt fho necessity lor etih hosintihzitJon Aloreospr 1 of them 
tlenioiistrife the tljJTit iilfjti lu ilii^iiosis whnh miv lie tnioirntetci] Cer 
tiinh in 1 of the cises tiriitr hos}>il-iii7itioti might hnie leil to ft hijiricp 
oiiteome In permittintr 1 coriett <lt ignosLN to he mult jn whieh ttise emerhene^ 
ciiolecsstostomi nii^ht huse luen lifc«i\iiip fn Cnse 4 it niipht he apgiitl 
thit hill 1 choIeosteetoiHv been perfonned four jears prcMOiisli after the 
initial cliolec^stiistoiin a more fasorihle outcome l^ 01 ]I(] haic he n assured 
lilt if the patient had dud ot pulmonars emt’olism atter on tleetno chole 
csstictoiiiT would there not he more prouiuls fur eiiticistn than under fhi. 
actual cireumsfnnces'* 

lONCI 0''I0Ss 

The ideal imnigtinent of acute choleccvtitis is eirli operttum with re 
moral of the gill hiidder and laploration of the common hile duet ns nidi 
cated In aptnoMiii iti h 50 pet cent of the cases d« lav in hospitalizatinii diffi 
(iiJti in inai iHr. <lu diagnosis and the pooe gene/ii wnditum of the pifrerUs 
make this too ilingtious I iider Ulth ciieumstnm es one is faced with the 
choice ot 1 twos(i„c ojicration namely emergency cholecistostnmv to he 
followed httr hr tholeei stpctomy or d(h\ in the hope of prfpirmg the pi 
tiFiit for 1 definitMi single stage o|H*rafion The incidence of cnnimon din-t 
stoius ni KUfe fhoJccystifis Js sii/KcJentJv hj„h so tint choJedochostoniy must 
he 111 olijtttiM III ippioxinntcJv ]> per cent ot the cases None of the deaths 
in this series are attnhutihle to fhw plan of nnmRement llnweier the 
{irimipd error in this senes was a tendency to <fiHy oppinrion too long a 
time thus greatU ll^gthcnIII,^ the inoilmlifs ami 111 mini instances imrca« 
jng the tct hnicil difficulties of the ojieritioii hr nllow mg dense soirt tissue to 
dcselop ui und dround the pnlJ WatMer The precise iiidicitions for chole 
cistostomi the nptmmni time for ilelayed siugeii and the mdieations for 
choJe<roehoaf oiny require lurtht r stuOi 

SDIII \RY 

The osTenenec of the Jeter Bent Bn^hant Ifospital with acute cholc 
ci-stitis during the jierwi 1041 to 1947 is H-tiewed The mortality including 
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operatne iiul iionoperUne c\!,es was 26 pei cent The operatnt mortal 
it\ «as 1 j pel cent Common Quct stones weie rtmo^ed in 21 per cent of 
the optntne cists without i f^^aht\ All of the denths occiiried in patients 
01 er C5 \enrs of ige who enterid the hospitil o\«.r four il ns after the onset 
of St mptoms 

Tht of larMiiR the manifjeineiit ot this disease to fit the re 

quiremtnt of the indiiidnal patient is reaflirmed The indications and time 
of election for singerj arc disciisse<l 
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an experimental study or THI rFFECT OF HEPARIN ON 
TIH LOCAL PATlIOLOO\ OP EURNS 

RonFHT S McClEER\ AI D , \M> (ij\ IWITATIOV) A\ ILLmt R SciUIJ ARZICK 
M D , AND Rudoli ii a LlGirr, M D , Nasjiville Tenn 
(From Ike LoborMory for -Jwrfl.rtil reuareb Thayer relrraai Aam,n,':trafyor, no-,pital ani 
Ike Departmenl of SoTgery ranAerbtU Vinieriitg hehool of iUdiMt) 

TT IS a common cJjnJMl oWnation that the appcaratice of a burn ^\hen firet 
1 examined dors not give an ncciintc estimate of its final depth at the time 
the slough of nctrotic tissue finally occurs Leach and co woikers’ and Mont? 
and Hcnriqnes* haic slioira iJiat the destriwtion of epifheliiim and dermis is 
direcllj related to the temperature of the thermal ngent and the duration of 
Its application Vssomated with this initial insult to the skin there is a lariable 
depth to uhieh the endofliehum of the superficial sesseN is damaged J urther 
Mudging of lilood in these vessels md (hose of deeiier lij ers, destruction of the 
red and white hlood cells hj licit, and ociasionil throniliosis arc also seen A\ith 
such nscular psthologi extstmt, in direct eontiniiiti iitth the deeper vessels 
of the dermis and suheutaneous fat might there not occur an extension of actual 
thrombosis into the scsscls of the deeper, but iimlestroicd la'Cis of the dermis 
and sul^ciitsiicous tissues? 

It was oiir purpose m this wort to studj the inscular clnngcs xssociated 
mth the application of a themni agent snd the piOoicssion of tliest in control 
and hcpanniscd dogs for a pcrio<I of seicntccn dai-s R c hojied to he able to 
determine, b> n stud) of siiflicient duration, whether the entire loss of lissuo 
resulted from the momentar> appluation of the thermal agent or whether 
sofloiidsn tsseiilar ehingcs nerc instituted it the sime time wiie/i would »i 
\ol\c later the subjacent sascuhr channels in sndi a we> os to cause further 
tis.ue necrosis or at least dehy the repnratuc processes normally operatirc 
At the same time that the stud) was earnnl out to sscerlam the foregoing 
mfornution it was felt of inteicst aUo to determine whether application of 
antlco^gulant therap) (hepsnn) might iiiDucnec sucli nscuhr changes as did 
occur Ilughcj and Danii ’ MorilF* and Underjiill and co workers* did not find 
tint thrombosis secondir) to IhermH mjurj wns of ans fieriuciiey or im 
portance Pack® howeser reported that a predisitosition to thrombosis exists 
Leeansn of the svhitc blood cell disintegration senous stasis aiul the Mscositi 
of blood in the damaged ana following Iiunung He recorded the presence of 
fibrin thrombi and thrombi from prcciMtation The results of our sludi agree 
more closeh with those of Aloritz and ©there m this regsrd A stud) of these 
normal reparative processes following thermsl damage to the epidermis and 
dermis when compared to the spce*l and eftectivcness of these same mechanisms 
>nth the addition of licparm theripv lias led to some additional and interesting 
observations winch ma) hive clinical theraiwntic significance 



V 1 »« 6 BFrECT or hepamn on Local pATHOLOCi op euens 

N oiber 3 

METHOD t\D MiTERIVl^ 

Tlic burns in this were obtained bv appUm?, unGer intra enousp 

barbital sodium anesthesia, heited nnilotm stee\ WocVs meNsumg ‘/u b\ i 
1 inch and iveighmg 3> gnms to the dty, fresWj sha%cd skin of dogs h 
The blocks ^ere heated m a miifBe farnice at 100® C for fifteen minutes 
to ApplwNtwiv tetao'-cd from, the furnact siiiglj and placed end on t< 
dogs si m for fifteen seconds with the onlj press ire bting the weight o 
block Itself Slontz and Henruincs^ hn\e demonstrated that inj temper 
over i0° C for longer than one second vould produce tnnsepidermal neo 
This temperature snd time nere cioUod aftei some cspenmentstion to i 
fluce the frefiuent hiiimn deep dermal burn md resulted iii huriij, that iiicl 
40 to 100 per cent of the dermis 

k series ot ten dogs was Uumed b' this method Ilowet er as coiiside 
sanation wns encountered a second pioup of st\ dogs was burned In Iioatin 
blotl s in boilm* water for thl^V^ minutes and apphing them to the ski 
fifteen seconds as described These blocks diied in t«o to three seconds 
remoni troni the boilins water 

Fich of these sixteen sdnit mongrel dogs was pneii sit one half inch s' 
bums on one side of the back C ire w is tal < ii not to place the block oi 
underhmK bonv pionunence Vsing sterile technique these burns wore c\ 
111 elliptieal incisions in the normal penplicrt under intmenous j 
barbitil sodium aneslhesu tour twel\c tuents four thirts sl\ forts 
and se'cnft two hours later from eichl of the animals and fiie, veten 
clcien fourteen ind wuenteen dais later fioin tho other eight The Ui 
were closed primanlv m two lasers with interrupted wlk and the erused 
fixed immediatih in 10 i*cr cent formalin Vs each aninnl was tompld 
wfl", rcbuTiied in an identical fashion m eompxrxbl<» Inpstions on the op 
side of the back and the buriUi wire remoied exsctlj- ns before This 
howescr the aininals were hepmni/cd two hours after the burning Tlur 
dog scried as Ins owm control Tach dogs burns nried couside-abh 
those of the other dogs depending ufMjn the complexion qualiU of the 
md thickness of the sifis Tbi. hums m a gnen animal Wf*re rotighli 
parable 

Two hours were penni‘tetl ti elxpsc prwic to xdnwwvstratwss oi be 
for It wss felt that such a time periml would lorrespond roiighlj to the 
before x pxtient mdd reach anch defimtisp nre Sodium hepsrin* ( 
per kilognm of liod> weight/ was sdnunistered intnienoush to obti 
mc'liau, effect simnllaneousls with hepann in Pitkin s menstruum (10 m 
kilogram of l>od\ weight) snbcntnnsousJj The usual '> mg per kil. 
dossge for hiimsn beings bail to be nirressed to thrs Jeiel betore eff 
leiiK were mainfuneil for twent> four to thirti six hours A elottin. 
of more than twents mmuns msinfame-l thiougfiout the remaini 
the experiment In ixpested injcxtion of hepana in Pitkin s men.'-tnnim 
three t ube Lee T\ bile method of cloihng time determimtioii w is usee 

'oaium lifparln supplied Ihroagh the e urte-v ot The tP ^hn Co I altmato. 
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coiui)lication'> to hepnnn ^\ere eneountertd other tlnn one larRO hemntoiin 
occuinng suhcutiiieouilj twenty four houw nfiei e\f ision of a hnin 

REhULTti 

The I op XU mcch follnning injut^ lo the epidermis and dermis hj a 
theiiinl agent nic \erx uiteiestmg and efficient Thes follow n fauly definite 
and coii'.istent intteni innielj infiltration of polvinoiphiimiclcar leiieoevtes 
into the junction of destro\e<l and unbunied skm which leads fmallv to 
scpantion ot this sl<nit.h as an esthai of <Iea<I tissue, snseiilir legencratioti 
with new giowth of capillaries fiom the uninjured tissue up to this junction 
acCiiinpanud hj fibiohlastic piobfeidtiou TUls serses the function of a 
sea/ToId«V on which epithelial regrowth niaj take plact and at the i one time 
carries nutiition to the new Ij formed epithelium 

A\ith all of these methanisnis nnniialh operatue hcalitif. will i>roeccd 
to I oiDplt tjon if first the J iiio »s simll enoii,.h o that iigrow fh troni the edges 
of noinul skin inaj coter the entiie in)Uie<] area or sctoiid if the depth of 
the burn was insufficient to destroa all of the hair follicle ipithcliiim jti the 
lot'er dermis and suhcnlaiiemis lisiiie J» the Jailer tJu jr^.routh of epithf 
hum will take place from these teiained iiiulsma^Ml ijuthiliil lests in the 
hisc of the hum I astlj ii iht hutn is too lari.e for compute xoaciaite In 
tliise tlun this same nietham m will proiluce a livei of gramdatjon tissue 
tin surface of which is foimed hj a laser of fihrolilaatie tissue coiifaininj. a 
sirs ncli Miscuhr network of normal cajnllarics This innkis nil nU d lied 
on which a skin kiafl m is he eapeeted to gro" 

Our atudj cmicil ontes the findings ol Hughes and 1) inn,' w Inch jnilieated 
th( ptiinii} iiniiortanet of vastulai au|*i)h and rcgmeration in the henliiig 
prottss of a Inirned tissue ft sines to eairj to the roiie of junttion hitwecn 
the destrostd and normal skin the ‘shock troops winch must ilciii up the 
dchiis fiom tlu pnman attack nameh tim pohmoiphoinuU ii Icuiocjtts 
It Is also the source hj whuh mitiition can reaih the iiiwli foiimd connective 
tissue anil must jnectde <hi re},rowth of epithctiinn fiom the *'^~e or from 
the base 

1 rtitidur ihanqe^ — Hughes and l>inn stitc that hums an iisuallv full' 
sasculanzcd hs Hie twelfth to sistccntli das depcndin- on the sire of flic Imrii 
^ ascuhrizatinn precedes loth epithehali/atioii and filiroptisin in thi super 
ficial pxrt of till burn while m the deeper tissues tin foimntion of niw 
cajnihries and fibidbhstie pnihferatioii sewn lo proteed hind m hand 
Approach to the siiriace of the new dermis is upward between thi f iscielos of 
uncUstro'ed dirmal collagen 

This iliidj of the lascular thinces following deiji burns w is directed 
to four are 'S the zone in the dermis between the dest roved mid nunnal 

or inilnirncd dermis (2) the blood aevsels m thi sid.cutnnoous fat h'lr mid 
the Inpodermis of Moritz {torn the normal tissue nl the j.criplui' of th. 
eacLstd ^mrn aid (A) the \esseh in lheplitss.ma muscle nod sufijaccnt to it 
41 jujiction of Hie deslro}/(d and tioWr rfcmn The eapilhnes of the 
»on..»l iIi-rinB nol o^.^K.a* I'tofn-'e mJ ..i n.osl rro„„n<nl in llic p unlhc 
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EFFECT OF HEPAKIA ON LOCAL PATHOLOGY OF BURNS 
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oi tbe detmi^ NormaUj, followmg visible separation between the djing ana 
Mable dermis, there appears an increased number of tapilJaries which earh, 
following a burn, seem to be old capillsncs. Bj the thirts six hour period, thest. 
capjJknes in tlie controls mai be emptj or packed \ntb s\nd^ed abnonnal red 
cells (Fig 3, -^1) In the heparinized animals b^ this same time, the sludging 
that wasTaho ‘;een m them jniliallj, has lirgclj disappeared and capillaties 
are seen contaniing normal red tells which seem to be in a normally circulating 
Mscular j.elMoTk (Fig 3 A') This same diffeieiue is still appirent in the 
seicnlv two hour burn (Fig 5 A -nd t') hat is not common after fins period 
An auxilnn eiidence of normsl cirenlation in this lajcr is the appearance 
usual!} at thirty sii Jioim of inereasetl iwli-morphonuelear leucocitcs in these 
capillaries of the hepinniztd animal* This occurs at seienti two hours or later 
in the maionti of control animals Increased numbers of capiUanes at this zone 
appear at forti ei^ht to se\ent\ two hours quite prominentli m the heparinized 
animals and is just beginning at three tofiie dais ui the controls 



In ihe subcutaneous fat layer The large and small arteries in tins zone 
tend to be normal throughout the entire experiment At four and twehe hours 
followmsr the bum there is some evidence that thei are less full than norma! 
\s time progrtsscs thev quichh return to normal filling and continue so from 
It,'" to sesentv two hour period on m both groups (Figs 3 and 6 ) 

TJie large and small veins in tins same vrea carl} are more full than normal 
snd m Loth series of cvpenmental animals show slud,,ing and abnormal red 
b oM cells present up to thirty str hours Sludging first appears m both groups 
at tht first examination, four hoars foUowing the bum In general the slud-nn- 
m the hepannued animals is largelr gone by the thirty six hour examination and 
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no further of ahnornwl xdl celU is found (Fjs 4, A im\ A') In the 

contiol ininnU this sitoe «lnHj.c orcins it appioximatel' ‘•c\etit\ two hours 
{li" G) llowcxei imreised distention and slud^jns in the \eius ire vtiU ‘•ecu 
m main of the eoiilrol animiK up until the hfth dai \s further evidence of 
normal circulation pnhmoiphoimeleai Itmoerteshegni to i?peir tn theirtenes 
md vans it ippio\inntih twehe hours in the hepnnin^ed scries and not 
compinhh in the controls until thirls siv hours hi\e passed B\ the fifth to 
scMiitlidai nllo\idcnccornhnoriiialriv.nhi irterial supph and \cnous return 
has disappeared in hoth esperimental Rfoups 

In ^euenl thereloie the hep uinired animals gue evidcnee of heinf, twciitv 
four to foil' cmlit hours ahead of the lontrol senes dunn^ the fiM thicc da\s 
nf the cxamiuition as pertains to fntwtioiial hlood supph 
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In HHGiirnr<J tjsnif from fl f pi nphery In general sludsing appears at the 
same tunc ns nicntioncd in the sultrulaneous fat tissue It disippeirs i little 
nwtv shnsK hcTv m ihe imiirols hut at the same time in the lieparini7cd senes 
ns menlioiicil prciimish The ippiaraiicc of polsTnnrphonuckar leucocvtcs in 
these \esseK \en closeh tmiunhs with their arriial in the suhcutaiuous h\er 
as does the disappc innee of abnomi il red eelN 

fii //if /.fafj/sijin anil subj^ctni to tf The tharaileristic cliinges m 

tin hlood sui'i>h 111 the in is iboit die somevrhat similar here Ilowivcr tlie 
sliuUin^ nppeirs it i later time tw^eUc Imwis m hy\h heparimzid and non 
luinimizid iiuimls lull his disippeired In the thirti si\ hour penod m 
thi h<inrmi7(d mid In time to fi\e dais in the tontred anim ils Tin dis 
nppciranct of ihnormal nd <clls and the appearance of pohmorphoimctear 
leuco(\ tcs ch'scli touuiihs «ith the pre\ ions livers mentioned 
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Fig 4 — riiotOTnicrographs iDn" 4) ot vein in ubeutin»t>u» tat \%} T iubjarent to > g 3 
A 4t thirti X hour «i(hoiit heptrin 4 v ilh heparin (X400 J 



5 c 89 fie 3 «t sev nt tno hour (X400 ) 
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Control animal? at scienti two hours (l^ig 10 A) During the third to scionth 
dal's following the burn infiltntion here gradualN recedes as thit into the 
dctrois teaches its maximum This decrease is eomi ulent vritb the bcginmnK 
of cipillarj rcgcncntion and fibroplasia m the laicr where the silhcntancoiis fat 
is immediatelj subjacent to the dermis 

This nirehmism of poli-morphonucleir infiltration operate esentuallj to 
produi-c a markcil separation of this sloughed tis!>ue from the imderh-ing granO 
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One other ia,cular change of interest, m comparins the tno wnes of 
animals is the capillarj regeneration m the dermis and in the stibcufaneous fat 
tissue In tlie control animals active capilla^ regeneration m the dermis kgins 
at appj^vjmateJj nine dais and seems to reneft a point around the ninth day 
(hat IS first reached h\ the hepannized animal at five dajs (Figs 11, A\ and 
12, vl! Oapilhn .«cneralion in the Jat begins lirsl in the Iiepanmicd snmals 
at the third daj (Pig 10, 1'), js markal hj the dlth ilaj (Fig 11, A') and 
reaches a point at this time irhich M not nsnallt reached bctori the ninth daj 
in (he controls (fjg 12 1 ) 



tnfltralion of Pohfmorphonvclear LeitcocyU^ — 

Iiifo (he ilcriui? rtrtfi the jmetton of iwhle ami mo«i mblc ilrrmu I’oljmor 
phomicleH' infiltration jn(o (he areas of the junetion of Mihla and nonwabJe 
dermis m tlic hopnrmizcd animals is usnallv seen to begin around tssentj four 
bouts and is widespread bj thirty six hours (Fig 7, 1') and generallv reaches 
a comparaWo point in the conirol anixnaJs at seient^ two hours (Fig 9 ,<1) 
Fig 9 A and A', also >hows the most common difference between the two groups 
of animals and demonstrates (hat bj sesenta two hours in the hepannizwl anim 1 
a well defined zone of demareaiion has otcwrrtd between the viable and non 
viable denms In general the maainiura infiltmtion occurs bv the ninth daj 
m the heparinized mimah (Fig 2 !') snd at eleven or fourtccj} dais (Fig 
2, B and C) m the controls 

Into the siihcutoneons fat lojicr In general the jiifiltritiori begins earlier 
m both series of animals in this faver than in the demus It is finite proniincnt 
br twelve hours in the heparimzed senes and bj thirty siv hours (Iig S A) 
has reached » point whivh is roughlj comparaWe «f(h (hat gencnJli seen in the 



EFFECT OF ^EPAKI^ ON LOCAL lATHOLOUi 01 BURN% 


control anin\a\'' at fcc^ellt' two hoars (Pig 10, A) Dntmg the third to sr'Nenth 
dajs foHo'Ung the hurn infiltration hew graduallj recedes a? th it into the 
dcwnis rcacho its maximum This dHrcai^ is comeulent with tlie beginning 
of cipilUrj regeneration and fihropla"ia in the lajcr where the suhcutancons fat 
isimniediatch subjacent to the dcmis 

Ihis nvecl amsm of polnnorphoimcleir infiltration operates cxtntualh to 
produce a mnrVcd separation of this sloughed tissue from the undcrli mg granu 
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\ic the iw't aetue ‘wurae of )oun^ fibroblasts for the repair of the injnretl 
(]prnn<> J arh bhiohhsti.. prolifcntioii \»as seen at se^cnt^ two hoiiis m this 
laver in all ci^ht of tlic shoit term hipiimi/ed senes ainl m onK th ee of tijrlit 
of We TowtToU 111" 10 l'> This js ijiMte letise hs the fifth fias \i\ the 

hepaniurc<l sorus and reulits a fiomt at fliat time which is rou}.hh lomparahle 
to the nine dm control animal (P)j;s ll 1% and 12 1) In both senes this 
fibrnnhsia contimicd m two dimtions First from the IniMMknns finsetlike 
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projections of fibroblasts and joang capillanes begin to work their wa> to the 
surface between the fascicles of normal dermal eolhgsn This is maAed br 
the ninth daj in the heparin t.toup and reaches the surface m manj places on 
the same daj m most animals (Pig 12, AO Second, the fibroblastic prohfera 
ion that occurs in the deeper la\crs of the subcutaneous fat tends to become 
adult lu tjpe, forming coHa>cn mmilat to that ot the normal dermis This seems 
to reach a rather adult appearance b7 the eleventh dav in the heparnnzed 
animals and earlier tlian in the controls (Fig 12 1') 

men projections of voung fibroblasts final!> reach the surface thev seem 
to grow out on a base of old uninjured dermis and form a lajer of joung 
fibrous ionnecfiie tissue There is a large supp/j of voting capilfariei with it 
and it forms the final base on \\hich epithelial re^rowth occurs This is seem 
inglj true of all burns winch imtiallv destroj over 50 per cent of the dermis 
In the dermis Another interesting phenomenon seems to occur at ap 
pio'simatelj the same time in both senes of animals in the dermis that was 
iiev er harmed by the initial bum Around the elcv enth daj there 'eems to he 
a definite proliferation of the fibroeytes in the bundles of collagen The 
cellularitj of a luiit of old dermis seems gradual!} but pcreeptiblj to increase 
up to the end of the e'speriment at seventeen dajs (Fig 13) These fibroblasts 
seem to origin ite in situ and then appears to be no spatial connection between 
these and the cords of fibroblastic tissue coming to the surface from the 
hjTJodeimis 

Final conipasiiion of the rcflenertffcd detmu TJie two most obvious sources 
of the deniiis finallj ijnderhing the regan^raleil epilhcljiim are from the lui 
buined collagenous connective tissue and from the voung fibroblastic connective 
tissue tliat migrated from the proliferation in the hvpodermis This iiia> lie 
contributed to bv the apparent fibroblastic proliferation that begins as men 
tioned previousl} m the fibroevtos of the undamaged deimi'* In the severe 
burns destrojing most of the collagen a good projiortion of the find dermis is 
made up from the fibroblastie tiasue that began in the subcutaneous fat connec 
tive tissue and the trabeculae of the old dermis This graduallv changes from 
its appearance in the heparinized animals on the fifth daj (Fig 11 A') to that 
seen on the ninth dav (Fig 12, 1') when the deepest portion of the dermis 
setms to be made from this maturing fibroblastie tissue m the area From the 
eleventh daj onwaid a variable portion of the dermis is made up of Ibis source 
of connective tissue 

Dermal regeneration ik bums destroying less than 30 to iO per cent of the 

r - 'Tho fnrfictntniT statements regarding thesoarces of Shroh}a‘:tu’conneeUie 


ever seen anv fibroblastii nctmt) m iiic nvpuuciiu » au 

adult connective tissue alongside the shafts of the hair follicle epithelium seims 
here to be the source of the fibrojilasia It forms the same soi t of base for epi 
thclial re'^eneration as previouslv desenbed The rich network of capillaries 
aIon<'side"these same hair follicle shafts seems to be the source of capillarj 
regeneration which supplies this voung coimeefive tissue 
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EpxtkdtAl hcrjcncraUon ■ — Statements Mve been inade -tthich indicate that 
the f nal ahilitj of the burned area to coTcr itself with new epithtluiiu depends 
oft the size of the burn and the depth of the bum One of tlic difricultios en 
connteied in controlling o<iuaIit\ of bum in different aiumals was in tlic \ ariable 
destriietion of the Jnir follicle epithelium which nonjiahA goes deep into the. 
dermis and the siipcrfitial haer of the suheutaneous fat Some Inims scemini; 
to iinoUc 60 to 70 per cent or more of the demm did not destroi nil of the 
potentiil cpitliclium at the l)a«c of the bum Other hums intohinR onh 50 
per cent of the dcrinis dc'-troied tier' bit of potential tpithehum The median 
of the per cent of dcronl destruction in the control series of Ininis ft as approxi 
match 50 per cent fthile in the heparinized group the median ftss noarlj 80 
per cent 

It ftss lioweicr our definite impression from the gtiuli of tlie total micro 
stopic imtornl tint the ejnthclnl destruction inlh this deeper bum m the 
hcpirmizcd series was also most often accompanied In greater bssal epithelial 
destruction Conscciucntl' the determination of healing time floes not seem 
to he 1 final crifenon on fthich the two senes mac bt separated As a matter 
ot fact appwcunalcU the same numlier of control and htpatiiiitvd animals 
cninpUtelv healed b\ the fourteenth <liy or hr the s*>\entetnth claj In some 
the coftUoK \waWd mnie <\vuckV\ and in others the hepatintzed munaW Ilo 
taiise the final end result and time of coniplcte heihng depend priminlt on 
initnl total epithiliil destruction we do not feel th it this, therefore indicates 
tint Kepirui therip' was not producing definite benefits m the niimnls to 
which It Was t.i\en Tins wilt be discussed further in the piper 

In four of cuht of the heiminized arumnls epithelial regeneration from 
the ecli.<s hid dcflmteli Le^un lij Iheseients two hour period, while it had not 
ippcired in am of the eontiol animals The marginal regeneration !>> 
measurement of low power fields seemed most commonly to be appriiMniatelc 
fowr class fnnhcT ad\ meed in the heparinized senes This seems to he a more 
aceurate ipjiraisal of the healing imteiitialities than total epithelial coierage 
The same cimncclne tissue proliferation uientionefl as arising m the super 
ficial dermis with more minor burns seems also to be the source of the initial 
fibroblastie seafToMmg at the margins oCsecerc burns 


Hughes and Pinn' lia\c shown In injection of the blood supple to burned 
areas that the superficial saseular regeneration seems to rome from the super 
fieial lasers oI the Ocrmis It progresses from the margins toward the. center 
of the burned area llisfulogic esnlence of this zs easa to disPerii Tonguehhe 
projeetwms of jowng epithrtram |.nnr out on this scaffolding from the 
pcripherj of the Lutn infl arc directed beneath the poh morphonuclcar in 
filtrated lacir Thee rest im the snong fibroblastic conneetise tissue whales cr 
maj has, been its pine of origin Nuceess or failure of these tcfitatuc aud 

hopeful rcgeiieratiseprojections seems to depend entirch on the s iseulanu of 

this soiiiig coniiectisp tissue Agun here it is obsjous that SHcoessfuJ heahne 
depends fundamentalls on a asnxlar supplr ” 
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DISCD&SION <\0 CONCLUSIONS 

The anabsis of our eTpcnmental data seems to indicate that the addition 
ot nepann therapy to the tieatment of a bum dofiniteh speeds up the prw esses 
of iiorraal (issue repair In general v,e found that the heparinized animals 
reached a tomparaWe point at thiitj sit horns that the control aniraih reached 
m three dass Similnrh, ot five dais the liepannizcd bums showed an 
eijunalent amount of ipparatnc actmti most tommonh seen m out nine daj 
control anitnafs Thib approximate difTerenee of four dajb is also apparent at 
the beven and cleienth dai penoils of the two senes \o further propicbsion in 
the amount of difterenc? l>etncen the two senes seemed to occur after this tune 
This correhtes wnth the fact that m most all of the contiols, the blood supplj 
had apparenth returned to normal bj the fifth to the seicnth dav 



14-— S OMthout h«p.irlii Oianulatioc *rsr tis uHlne irem eparacron of 
auturej axcUlon wounda attar a (hrae dav exparinant At this dm* tliay sra trum tnlrt-«n 
to aixtaan dipa otd A Uishhapartn on (h« oppnaiia afda of tha anattfn T/ie e i ounefa ara 
SIX l nm dais old 


If this impression be true then it is necessan to explain the tact that the 
control and hepirinized animals oitcit healed at a comparable time Un 
forti ' 

and 
also 

mateh 50 per cent tersus SO per cent in the hepariHJ/ed group Jius „ieater 
loss of dermis in the heparinired senes was not due to the heparin theropv 
Burns icmoied from both groups near the end of the experiment frequent!' 
showed less dermis loss than specimens remoied at fixe nine eleien dais etc 
It was due ipparenth to slight changes in the afcuraci of the muffle furnace 
used to heat the steel hloiAs in the first part of tlw ex|>erinient Tien Ihe asi 
of boiling water as, a method of heating the bloeka did not eonipleteh eradicate 
this difference in the lesponse of the same animal to the same amount of heat 
Unqiiestionabh the amount of unclcstioieil epithelium is the major factor 
determining time of complete healing The onh po«ubIe laliie of heparui seems 
to be not ni adding a new mechamsm of healing but lu enhanfing general tissue 
repair in the point ot vieir of time Ite fonn.l no miilcnee to sii„eet that 
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throml>o^J-< orcurrcil in the \e\sek subjacent to a burn or that a complete lo*'-’ 
of blood siipph (anatomic) with secondan tissue necio'^is resulted The 
apparent slmlgiiv ''hieh could icsult m a temporan loss of phasiologic blood 
suppb seemed to recede inuih earliei m the heparinized senes This uould 
esplain the more effteliac response m this RTonp 

i ig 14 olTti-s inteu sting information on this point In si's of eight animaN 
in the three da' control senes the irseiMo« wounds separated as shown m Fi^ 
14 I This oteurrid in but one of eight ot the heparinized group and was 
<inUe superficial in istent Infection was not the cause ot this phenomenon 
It IS explainable <m the iiiiirostnpu eiidenee that the same i ascuhr congestion 
and sludging seen iKiieith the Inin also extended into the unburtied tissue at 
the ijcnpherv The same w idth of excision and technique of closure w ere prac 
ticed in both groups \\ « belies e this to offer further esidence of a better 
phvMohi^ic bloisd suppli iiitht hep irinized animals 

The animals chosen foi i>hoto,.raphie recording were those which most 
closel' responded in i similai ni inner throughout the experiment The dilTer 
cnees in thi two groups were most lonsisteiif when this furtuitous condition 
supers eiied and in thesi aminals hiahiig occurred at an appreciabh earlier 
time III the heparin group In other hepannizeil animals where the loss of 
demis was gn itii than in the contiol phase it was most common that the 
entire basal epithelium was destroied (onsequenllj the healing ifrcgenera 
tioii of epithelium weic used «s the sole a mlstick wnuld be more slow than 
111 the control mum il with a less sea ere burn 

The most lonsistent diiTeieiwis m the heparinized idiises of tin expeii 
meiit "eio in tht eiiliei institutu'n ol (1) iMilamorphoiuieleai infilt ition mid 
separitidii of slough (3) fibioblistic prolifeialton and aaseitlni legtneratioii 
and (3) imrin il blood sup)ih The spee«l and effcetianuss of tissue reimi 
setm cnhatieed b\ hiinrin and in burns ot stiict eomparabilita would Ic id to 
n shorter henliiv time in all such instances It aaoidd seem from fh<. foiegoing 
data that the i ist fin of the sea eii teen daas of heparin the i apa in the experj 
mental stiula iui„ht be unnecevsars m a hunaan therapeutic tegwnrw The 
same inijjioacil ifTcctiaeiuss of the blood suppla and reparitne ineihanisms 
mvht le ohtiine<l lu j short course of treatment for (i\e to soacn daas at 
which time the blood suppla seems nomial eaen m the controls 

sgMM \F\ 

1 'sixteen dogs wen each giaen six one lialf inch stpiaro bums which were 
exeiMsl at inters als of from four bouts to sexenteeii class 7he same dogs wore 
rchumed and then hepannizod throughout the experiment Thus each soraed 
as Us own control 

3 The norma! rciiaritiae mcthanisms are cleseril>ed and their proper fiuic 
tion siH-ms to be directh related to a normal blood suppla 

T ‘=^bid_u)g and congestion of the subjacent acnous channels orctirred 
eirh m nil animals eonfn.l and heparinized hut thit.mlK.sis was not a common 
occutrenes in either 
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ArCCLEtR\ WHAPFAPZICK, AND nOHT 


DIsCDS'?IOV VNP CONCLUSIONS 

The anahsis of our expenmenUl data seems to indicate that the addition 
of heparin therapj to the treatment of a. burn definiteli speech xip the p/wewes 
of normal tissue repan In general we found that the hepannizcd ammah 
leadied a comparable point at tbiiiv six houis that the contiol ammafs rciched 
m three class &imilarh, at Htc days the hepannizcd burns showed an 
Cfinnalent amount of reparative aetivitv most commonli seen in our nine dar 
control animals This appioximnte tliffeience of foui dass is also ippsrent at 
the seven and eleventh dav periods of the two senes No further proijiession in 
the amount of difference between the two senes seemed fo occur after this, time 
This correlates with the fact that in most all of the controls the blood supph 
had npparcntlv retunied to normal bj the hfth to the t.e\ enth dav 



FJf 1<— a VVjlhout hetytrw Cranutume a »r Hwt» r* ultinff from epiratl n of 
*ucur(.d .-scl Inn wounlf After a Ihre Uy exprilment At tni» tine tne> nrc from tnirt n 
tn sixteen a&ys old A \V itn hersno on th oppu <t« slle of the sxm d b Th e wounds ere 
six to nine (l<tys old 


If thw impussion be tnic then it is neocssnrv to explain the tact that the 
contiol and heparinized animals often heifcd at a compiraWc time Un 
fortunatelv it is extrenielv difficult using the same annual for his own control 
and the same lechiiuiue of burning, to piotluce m identical bum eieh time It 
also occurred that the median loss of dermis in the control t.roup was appioxi 
mateh 50 per cent versus 80 per cent ui the hepanniyed group This ^rcatei 
loss of demiih vn the hepannizcd senes was not due to the heparin tlicrapv 
Bums removed from both ^ronps near the end ot the experiment frifiueiitlv 
showed less dermis loss than specimens removed at five nine eleven davs etc 
It was due appsrenth to slight changes m the accuraev ot the muffle furnace 
used to heat the steel hloehs m the first part of the experiment Fven the use 
of hoihng " as a metl od of Iveatmg blocks did not completciv eradicate 
this difference in the response of the same animal to the same amount of licit 
Unquesliombh the amount ot undcstrojed epithelium is the major factor 
detemann" time et fomlilcte ln-iInK The onT. iwesihlo .aloe of liepmn socma 
to ho not in aiHinS a note methanra. of heal.nt but in onbanpin„- g.ncial l,.aoo 
repair m the point of 't™ "" 




Review of Recent Meetings 


JIEETING OF THE SOCIETI OF UM\ ELSITY SUE&EON^S 

IIWIRISB SkUMACKEK, Tk "MO IVDItK VP0L1«5 IM) 

T he tentt annual meetiDg of the ‘loeietj of tJniver ity ■=.uTgeons was held in San Fran 
cisM Calif ilatch 24, 25 and Sit 1049 Hosts to the Society were the departments of 
surgery of the Lniversitv of California ‘school of ACedieine nnJ the Stanford Uniyersity 
School of Jledicine 

On the first morning of the meeting after wetcoming temarka bj Dr Loren E 
Chandler the follorving papera were presented by members of the Stanford Dniyersity 
School of Iteijcine 

Clinical and Pathological Studies of Fat Necrosis— Nelson J Howard 
The Splint Suture of Blood ' es els— Edgar J Doth 
LTpetienoes 'TRh Carotid Caeetnous Fistula— Frank Gerbode Etnde 
nolman and Victor I ichards 

The Relationship of Portal Hvjertension and the Irrerer ibility of 
Shock — PoyB Cohn and Harry O Pardons 
Preliminary Report on Experimental Ascites— Harrj G Parsons and 
Emile Holman 

^pproch to the Prollem of Stimulating Bone Growth— % ictor 
Pichards 

Experimental latramedoallary Railing The Occurrence of Fat Em 
boll m — August V Meier 

Internal Draiaage of Pancreatic P eudocysta— Carleton Mathewson 
Jr 

Etpcrimental Atriocaral Shunts— Janies Lee and Frank ( irbode 
Late Treatment Problems of the Burned Ilsod— L D Howard 
Surgical Treatment of Adhesive Pericarditis— Emile Holman 
On the afternoon of the first day of the meeting after welcoming remarks by Dr Francis 
Smyth the followiDo papers were presented by members of the University of California 
bcbool of yiedi me 


10 s lusiuesis — cloho it dc C M ^taunders 

Pe,,enetatioii of Thyroid Tj ue Fidlowing Subtotal Thyroidectomy — 
Horace J McCotkle 

Clinical and lathological stndiea of Henign and Malignant Gastric U1 
cer — OrsiUe Grimes 

Intravenous Ammo \eid Tolerance Studies m Ilimians— IlaroH \ 

Local Uvpaimiiation m Conynnetiott -With krterial Emlnilectotny— 
Edwin J tVylie 

Peport of an Uuuraal Ca e of Huge Cy«tie Adrenal Tumor— H Gleun 
Bell. 

The Erternal F e of Padioactire Iho fhorus m the Treatment of Benign 
and Malignant Epithelial Growths— P \ A. Low Beer 

Chole-lorhocwtra tomy ty Means of Gastrm Muco al Tube for the Rc 
pair of Certain sirietnies of the Bde Du ts— Leon Goldman 

S63 
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MCCLEERT, SCHAFP^RZICK, AND LIGHT 


Scpwratt^" 194? 

4 The blood s\ippl\ subjacent to a bum Kturns to normal bj the fiith to 
sev entli daj s in the control group and bj thirtj «ix: to sc\ entj two hours ui the 
heparin group 

5 This fundamental difference seems to produce a marked enhancement of 
the speed and effectneness of the repair mechanisms in the hepannized animals 
On the fifth da} the lieparin group is generalU at a similar point reached on the 
ninth daj bj the controls 

6 A stud\ of the data indicates that a five to seven dav course of heparm 
tberapj would produce the same benefits as observed m the seventeeadaj 
expenmental regimen 

PEPEPFNCFS 

1 Hughes A F VV and IHnn L tasculsr regeneration in Experimental Wounds anJ 

Bum Brit J Exper lath 22 1 

2 Loach F H Peters R K. and Roimler R J EOTcrimental Thermal Burns FspeemUy 

the Sloderate Teinpervture Bum Quart T Fsper Physinl 32 67 3943 

3 Itonts, A R , vnd HenuT'ea F C Tr Studies o£ Ihermal Injury II The Eelatwe 

Importanca of Time and Surface Temperature in the Cau ation of Cutaneous 
Bums Am J Path 23 G9i 1847 

4 Moritr A E Studies of Themat InjuTv HI The Pa^holocj and I athogmesii of 
3 I 

0 I I "ai" 
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THE TRI- VTMFNT OP ADVANCED MAMMARY CANCER 
M ITH FSTROGENS 

MwCltlfr MD.MelmnSuilemfn'on MD/andJohn J Khrm\,MD 
Chicago III, xnd tDL\BDo C'cebes MD.Limv, Peru 

fF/om tfct TniiiAr Institatej 

T he purpose of this paper is to reconl the reMilts in 20 conseciitne cases 
of alliance.! cancer of the breast treateil uith estrogens 
Since Its isolation in 1923 the growth stinvulatrog properties of the folUcu 
lar hormone haie been well eslablislieil and eeneraHi accepted ' ‘ ‘ In 1W2 
a group of Liiglisli unestigaton. demonstrated the growth inhibiting effects of 
estrogens m lahoraton animals* Tins led to the »se of cstrogtns in human 
beings with aihanced manimarj eaneer Iladdow and his group* in 1944 re 
jicrtcd paWiatue results in 10 of 22 eases of advancei! breast cancer treated 
with tnphcii} 1 chloroethi lene and in "> of 14 cises Iriated with stilbcstrol The 
faiorable effects wore confined almost exelnsiieli to the older ago group In 
addition Kollcr* (a inemlier of Hnddow s group) desenbed microscopic changes 
wlueh occurred during estrogen thenpi In the same tear seieral groups of 
lni.Ush insestigators pristiitcd 16S eases of advanced breast cancer treated 
with stilbostrol witli the results shown m Table 1 

Nathanson’ has treated oaer PiO eases with aarious estrogens at the 
llassaehusctts General Hospital The results ui isolated cases hate been 
published* ” but no detailed report has as set appeared llerrninn tdair, 
and Woodard' treated IT cases with cthiujl estiadio! and noted fasnrabk 
respoiisis in 7 

i isr RrroRTS 

Tw (iiti patients w ere treateil Thirteen were not benefited and the disease 
proprtvsed metastasis to tone were present in 4 of these 13 and m 1 of the 
other 7 1 patient demonstrated inipToacment m a bone lesion In 7 casts 

there w as definite improicmeiit in 3 the disease was teinporanh arrested and 
a marked improiement in the general condition was obsened in 4 ulcers of 
the breast healed mid in 1 of these metastasis to a lumbar lerlebra showed 
deposition of calcium 

I arge doses of both synthetic ami natural estrogenic substances were used 
diethiKtilbesirol mononiethil ether (MonomestroU) stilbestrol (oral and intra 
imifut ar) and a solution of estrogena m oil pnncipalh estrone (intramiiscii 

1 for rubllcation Oct 4 ltd 

Tr»lnt« N»tl n»l Canerr Irutltutc 
tWatl«c A Tlfrn^n Troduca^. Inc. Briloiile S, J 
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Oa Ihe follow ing (la\s of the laeettag paprr< were pn seated hy mitnbers of the Society 
In adhtion to tho e which are pu)li<he>l m thi i m of the Journal, the follwinf; papers 
werepre ontel or read bs title 

Tumors of the Parolil OlinJ — PolertW Puxton 
MeasurementH of irpitimf, Strenptli of a Standard Mounl in Anemia cr 
‘Starvation “Stafua and Vfter Treatment Uith Blool Tranafn ions 
or liefeedinR — Ifieh ird L. A nrro \oshio Koko, md Arnol 1 Kremen 
Intrahepalir Giolan;;injejtino tom} With Partinl irepnteclom} V 
U eful Addition to Teihnicll Alethods for the Management of 
Common Doit ‘sfriiturc— HarwiH Wil on 
‘'impl Exci ion of LuR{p A1 Cranston W Holman 

The radical Treatment of LTmphaRKioma of (h ‘>honIler nnl Hip in 
Infants nnl ChiDren — Mark M Itaviteh 
Complications lollowing loheetoinj and Ineamonectomj for Tul r 
culosi — Rollin A Daniel, Jr, an I Douglas II rnllell 
The Pole of Trsrheotnma in the Po toperatiie Treatment of E oph 
agectomiaoil Patients — John T KejnoU Paul II Holingrr Altert 
11 \ndre« Jr,Jo1ioP kouni. Jr anlWilliamll Marlowe 
The pruaideotiBl adlte by John "S Lo kwornl preenteil at the annual dmtirr w« 
concerned with future pi in of the 'society 
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hcil lariJlr Sho then derelop^ sigM of eardiae deiompen atioa and was treated with digi 
tills On June C there was eomplefe healing of the niter and regre® ion of the under 

lying mass, the patient then lieeame »iTe„ular in reporting for treatment and on July 0, 
19-J8, the le»ion had again uleeratcd and the di«en«e was progre sing Vftcr the patient was 
per ualei to resume regular treatment, the nicer again heaU 1 and on ^ug 3, 1948, the di®ea«e 
appeared stationary The patient has reeeiTel 140 mg of estradiol dipropionate and treat 
went IS eontinuing 

Pis 1 
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Table I 


ACF (YU ) 

MUSES 

IHPTOVEO 

SO 

IMIROVEUENT 

SrtCTACDUH 

lUPROVEMfVT 

UnJtr CO 

100 

14 

86 

1 

Over 60 

68 

27 

41 

5 

Total 

168 

41 

1-7 

6 


lar) The relatne potencj of the principal estrogenic substances has been 
recorded elsewheie** No essential difference jn response svas noted in the 
dos«s gi\cn, and vaginal smears demomtraled the follicular phase of the 
menstrual cjcle in all patients treated 

The details of the fourcises which showed objective evidence of palliation 
are recorded here 


Case J —I M , a wornsn, agi.<l 74 jenrs hsd ft radii.al miitcctoniy for eaucer la iMd 
Local skin reeurreneca were removed soTgujallv on four different occasions and snother m 
September, 1947 was treated with i ravs On admi sion, Jiarch So, 1048 there was an oJeer 
9 by 4 em m the mastectomy Bear, in addilion, there were palpable nodes in the aopra 
clameular and mfraelancular nreaa ^o melostaaia was seen m the lunga or pelvis UwP v 
evamioation of the ulcer iho«ed enrciooma Bebiomoe March 25 J948, she receiw 7 mg c 
a Bolntioa of eatrogeas in oil jntramiiaeularly tw«:e weekly The ulcerated Jeemn on m 
chest wall became imaller and there was active epithelial proliferation The supraclavicular 
ma a regressed and the patient felt well and gamed weight There was one episode of vep^ 
bleeding which lasted for two day. during thempv On Aug 9 1948, there ” 

greasion of the le ion on tbe cheat wall and the patient felt well She received 2 j 2 mg ct 
estrogenic substance and treatment la eoatinuiat 

Commenf— The slow but prt^rcssivc hc-tling of a carcinomatous uj^fer » 
demonstrated, and the neccssitv for eontimung treatment over a number oi 
months is indicued 

CASE 2.-E E a woman aged 7« yeara, wa, adm.tled on March 9 1948 complammg 
of a mass m the left breast for four years and ulceration for over two ywrs 


twice weekly on 


April 

1948 


26, and eontinncd at that rate 
On June 10 1948 the mo a had 



tlOTUHg 

-Tbe th.ck .car .. . crov eraaiple of the ertcn,„e iibrooa t.oec 

TtoUferation tihicb 1. seen mienocopieallj in tioiiie ease. 

^ tram Irnited with (pltwuruthvrapv for 8 c»n«r 

Ct« » “ rr tVT™ nS" -t“ . 1I..O trp" ae- P."'*- 

— . ,<». inc 

Irakesldc rcatMjratoric* InC 
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heal rapidly She then developed signs of cardiac deeomp«n«ation and was treated with digi 
tails On June 6 19^'* tliere was complete healing of the ulcer and regre »ion of the under 
lying ma s, the patient then became irregular in reporting for treatment and on July 9, 
194S, the le'ion had ngam uli.eratej and the di ea e was progre «ing After the patient was 
persuaded to resume regular treatment tho ulcer again heiled and on Vug 3 1948, tho disease 
appeared stationnrv The patient has reteived 140 mg of estradiol dipropionate nnd treat 
ment IS continuing 

Pig 1 
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Comment — The duplication of the imtia! response to estrogen the^ap^ 
demonstrates that the healing of an nicer is not the end point in a reaction 
and that regiilai treatment is indicated thereafter until leciudescence of the 
disease takes place and should be continued until it is established whether 
further aid is or is not to be obtained 

CvSE 4 — R E a Aiioman, aged 7o jear , ■was admitled on Jlay 14, 194S In 1943, a 
cancer of the left breast had been treatel with removable radium needles with comflete re 
gression of the ina«s in February, IW an nlterafed mass appeared jn the treated 
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treatment of lUyJJARl CANCER MITH ESTROrEN<^ 

n »rea of nUeration 8 Vif 8 f 


area On oJmission Mn^ I'l 3948, rtore w 


i tlie Mppcr, 

,.,.r ,„d„M of th, I,(t b,«. t d.d > tart ™ .-.Ih I" 

a rna.s in the n-ht brei t chancteri ti of cancer anl larj node in the right nxiUa and 
a oia.s in ine ri dv urea o«teo3jlic orea wi« 

left npncliMCuIar area There nas no metn tn«s “ «ae t. ,t,„ 

e,» in II. fourth lunl.or TOW.rn (F.|: 3, A a»J D oinm.uH.ou of tho «i™W 

aron di tin oJ car.mom Tho rali.nl loieuel lu me of MM M orhUj daih Tho «1 
„ralel ar,. howod p,0£rm mo hoali.E »■! tho oouliUon of IM taliont improrod 

On hue 1 lois 111,,, ua. r.e„.™n of Ih, „rfa tat. .ol.> oml ntmo t oompMo b.ah.e 
of tho ulcoratod ar.a fl.po itiou of taHnm m tM bone mein tfu ua< miuif, t (FiC 4, ol 
• nl ft) The patient ha. rca.irol 1 120 me of oMbe trot anl treatment is eontn.u.ns 

Cot This ehsi illiislnten Hic Iienlmf ot a camiiomatous ttlcei aail 

the concomitant improvement in -t bone mcftstasis 


discussion 

Tho ph\ sidloaic effects o{ estre^en are well known Pntients nniler treat 
nient with large doses oecasionsHv tltvelop other iinnifestotions incliuling deep 
pigmentition of the areoh, tilerine blccdmg (during or following treatment), 
softening of the •'kin and gciicrnlucd edema This htter effect prulnblv results 
from, distvubaneo ot the eleettohte bilance'* Tomc eftstts such as nausen 
vomitm.. and abdominal enmps occur octasiomlh, but usuilH an controlled 
hv interrupting tho medicntion or bv cban..iiig to another cstroeon however, 
\re have seen several patients who were unnble to tolerate Hrpt closes of estro 
gens in *inv form 

The general chciue ot response follows a pattern simil ir to that reported 
m the Ttulish stuclv ' It nppenrs that palliation can be cNpected most fre 
(lueutlv in patients over 60 wars of age and in a tclattveh sttiall numlier of 
patients under 60 vears Tlie rehhonslitp of response to age is tabulated in 
Table 11 


Tviiir 13 
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’ Oft bfT I‘‘I9 

2 The palliation occurred most frcqucntlv m the patients o\er 60 jeirs 
o£ age 

3 The t ffoet Mas e^ idtnt in both hone indsoft tissue inetastises 

4 Several estrogenic substances Men. used, but no difference m response 
M as noted The optimal doses have not been established 

5 Vaginal bleeding occurrctl in some patients 

6 The duration of p dilation has not as jet been detemuned 

7 It IS our impression that certain patients with advanced cancer of the 
breast csperience relief from pam and a sense of ucll being duiing estrogci) 
therapy, even in the absence of objective improvement 

8 No evKlciiee that estrogens can cure cancer of the breast vias found 
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A ilAMMAl‘LASTIC SLBSTITLTt FOR \-MPUTATIO\ lA 
inPIKTROPlIIFS 

JvLQUF'^^^ MviJ'CI%C, HD, Aptt ^ 

GFNFra CO-S»IDFf1T10\S 

T lU of tlie classical retronnnii«ar\ procedures lia« 

pro\td a ‘Hnfi'!fictor\ siiMMute for jnamoiectomv with ficc praftin? oi the 
nipple m sc^cml t'pes of b'peTtroplv\ ft is particular!' mdicitot 

"hen reduction of the aiileropostpnor diameter of the hreast js the chief 
ohiccU'o and retention of seiisitinl^ m the nipple is an important considcra 
tion ‘ It cannot he cmplo'cd irhen the areola is greath tnl3r{,cd 

The retromamniar' approaih u^s first dcscrihed bj Tlionns an^l^^a^^en' 
for the nmo'al of benign tumors ^uhsci^uentl' Giiinard* uiid "Morostin* io! 
towed tins route for pHitie excision in brci«t h'Tcrtrophics Vppirenfl' none 
of these authors rceotnired the nece<sits for plastic reconstruction of thv 
shin co'crinp to impart proper form, and adequate nisstopt'cs to ensure 
pernnneuce of results 

Tht. greit adeants,^e of the subDnmimrF route lies m its safits II 
penults wide esposwre of the posterior aspect of the hrenst and o\tensi\e 
phiiduhr resection "ithout jeopsrdi to the main mammarj blood siipph snd 
its pernreohr nmificslions* (Fig 1) H al'O fociUtiteb sfilsitiwi of the 
brt ast to the pcetonl muscle 

Pcosusc of its safilj faitor this procedure con often In esrried out in 
nfiestuc ffoueicr two itsges in- pr'feisble allow ing greater nttention to 
fine detail in the puisint of an optimum ind result 

nnocEPURE 

heucfiom — \ii incMoii is made in the ubimnmnn fold 
through whiili the posterior surlate of the bwaat is blimtlv scparatifl sJon" tV 
n-tromaminan iponciirosis as fir as the second intercostal spnee The breist js 
t’len tiirunl o'er on the ehest and its posterior aspect exposed for glanduhr 
resection The tipe of escision sanes with the uatiiri. md degree of the 
hipirtroplu (fig ’) 

Reduction of tiu glind is effected in such toanner as to presen e the bnlh 
of }fs epnfriJ portion Eseisions are made in the e'sternaj and lower qindrants 
" here culirgcment is usuilK prislrst \s a rule blerdin™ is tninimsl because 
of the disposition of the bkod *iipplr the surgical area can be shaped with 
out danger of inlerfercnee with the msm sasculanzstion of the nipple 
In enlargements associated with isolated bf‘njffr. vLj^fs fibre 

adenomas etc ) a number of A shaped segments can be taken from the entire 
thickness of the p' nj erch raifading one or more growths Ao attempt is 
made to decapsulatc c'-sts as thes are nsiJalJr a^he-erf to the surrounding 
tissue and mnj open during the process of separation If the breast apptare 
lor publl stiwi rve 2J l»|i 

5 } 
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nnclesirabb flat the radnl st^tjons of the Rhnd ihotild be o^erhppcd before 
siituunf, to produce conical protrusiop 

Vu’<toptjri/~FiFm mx-ition of the nwoiistrucfet! breast is an essentiaf 
ehment m this as in ail mammiplastjc procedures The distended atrophied 
skin cannot he rtlied upon to momtain the organ m position c\ en « hen a proper 
skin pjssfic IS done ^\bv)rhahle sutures are also unreli ihli To counfenet the 
natuni fendencs of the breast to descend resilient nonabsorbable suture 
imternl shouhl he used 


The (hscsrdcd evts slm affords an idtal substance for this purpose A 
strip of smfjhJt sire is ptaew! under trjetion and the epifheJnun shaied off »jf)j 
a skin graft kinft Thrct or four strips eight to ten inches long and one third 
inch uide, usualh suffice for finu affixation (fig 3) ^o other nonabsorbable 
material offers as t,r( at assurance of permanence and as little risk in the poorh 
casouhnzed. fri ibie ti-sSUc of this area 



The dermal loops arc inserted rerticalh through ^land and pettoral niusde 
vnth. a long fascia needle catgut sutures secure the knots m place The !oop<» 
arc placed to the side of the midJine so as to cause the nuddie segmeait oi 

breast to protrude in cone shape 

Skin riffjtic following reduction and affixation of the gland the skin 

co\onnp must be adjuslctl to eonfonn to the nnlueed breast (Fig 4) One of 
the chief ilisaelvnptnt,ts ol a retromanimarv piSKedeire K the dat/iess rcuiltm^ 
from failure to do this A\ide lateral undermining of the flajis accompanied 




XI WIXI \rL\‘'TIC SUBSTITUTF lOb H\PE1 TROI 


In adeqinte excision m xertKal and honzontal diameters, is required for 
e^en distnltutiori of the skin Ami»l<* faltx paddinir of the latenl flips should 
l)c retained be' oiid the arcoHrzone 

\\hen piotiiliei mcp of the breist is the chief puihlein letimn'imiiun 
rescition iiiai siifhee for npair without a si m plastic 
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o« b. 1*9” 

iimlesirablj flat the radnl sections of the gland should be overlapped before 
suturing to produce conical protrusion 

Masfopexi ) — Firm affisation of the reconstructed breast is an essential 
element m this as in all mammsplastic procedures The distended atrophied 
shin cannot be relied upon to niamtun the organ la position even nhen a ptnper 
skin plastic is done Absorbable sutures arc also nntelnhle To counteract the 
natural tendencv of tlie breast to descend, resilient nonabsorbable suture 
material should he used 

The discarded excess skm aJtords an ideal substance for this purpose V 
strip of suitable sire is pheed undei traction and the epithehnm shared off vith 
a skin graft knife Three or tour strips eight to ten inches long and one third 
inch wide usuaitv suffice for firm affixation (Fig 3) No other nonabsorbable 
nnferial offers as great assurance of permanence and as little risk in the poorh 
V asculanzed friable tissue ol this area 
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The dermal loops are inserted vertiealli through feland and pectoral muscle 
with a long fascia needle, catgut sutures secure the knots m place The loops 
are placed to the side of the midline so as to cause the middle segment of the 

breast to protrude in cone shape , , , 

Ctin PMsiic—Follomng reduction and affixation ot the gland the skm 
I SZ Z adiustod to conform to the reduced breast (Fig 4) One of 
covering of a retromaminarj piocetlurc is tlic flatness resulting 

lit .0 r .E V.Je .nlLn.., of ,„o 



THF niPUCATlONS OF LOC^Ui EXCI‘'IOA OE SIMPLE MASTrCTO'MY 
rUlOll TO KADICAI. MASTECTOMY FOR CARCINOAIA 
OF Tin BREASr 

ClUBLEb'E LOCWIAKT, MD CODt'lBIA, Mo , \ND 
hkx.Kt'^y Ackerm-VN, M D , St Louis Mo 
(■From the Pcfartmnt cf Surgery Elhs FfcM State Caiteer iTospilal Cdumhia J/o , O’"! 
Department of ^urgieal Patholog}/ Tr(i<Ain4(on Cntiersity School of ifedicxne and 
Darnes JlMpttal St £ouit ilo ) 

A STUD\ was made of 41 patients snth proied carcinoma of the breast wbo 
had Ind simple mastectoma or loial excision of thi tumor prior to entering 
the Fibs lischcl '^tatc Cancer Hospital The undesirable results which follow 
the use of simple mastcctonn performed for diagnostic purposes or for anr 
other reason prior to radical masteetoinv are emphasized The casts presented 
suggest that local excision followed bv a delav of oier two months nna be 
detrimental to the ultimate w clfare of the patient 

It has been the cNperienee of others that poor surgical results are oh 
tamed from secondan radical operation after primar' surgical excision or 
simple mastcctonij in carcinoma of the breast Adair* stated “Of 283 cases 
classified os operable after local excision’ there was a sahage of onh S3 
cases representing 20 per cent Hid the patient been properli handled 'tt 
the beginning she at least would hdse had a 51 per cent chance of a 5 setf 
cure ” Ilarritigton reported in 1040 that 10 per cent of the patients with 
radical inastcctomi<s done at the Ma>o Clinic had had prciious minor surgicftl 
procedures done elsewhere and that 74 per cent of this group had Ij mpliatic 
nuohenient as compand with C3 p< r cent who had not had a preuous opero 
tion 

Grecnough’ was of the opinion that exploration followed shortly h\ radical 
mastectoma diminishes little if at all a good prognosis in earh carcinoma of 
the brca&t Ucadiised howeser that ‘delaj between exploration and radical 
operation in canoi r of the breast is to be aeoided and that exploration should 
not be doiii unUss aud until all arrangements for compcUiu patholomcal 
exammitinn bs frozen section and immediate radical operation arc aiail 
able In a senes of 42 «arh casts with exploratorj incisions there were 
o'i per cun fiscsoar cures Siemens* m comparing 39 cases in whu-h 
biopsies Were done with 2C0 cases with no biopsies reported cieii better 
results in this group of o') I ut emphasized that the good results were due to 
the fact that the lesions were noteil earlier than ui the 2C0 with no biopsirs 
that the tumor area was small and the axillari metastascs were limited 
He showed that a bunr s,iir>nal rate was maintained m these cases in spite 
of hiopss and felt that bjojisi in i*s<lf dKl not produce an untoward effect 
tn the pr..},uosi^ Discussing these '.0 cases m w hich biopss w as done at aari 
ini. m tenaK prior to operation ‘Mcmens indicated that the prognosis was 

llf^rUcl for TUUloatlOT) Drc. ]9|S 
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The method described heron w not suitable ''%heii a greatly o'versized areoh 
rcqmres circular excision In suth ca.ses mimnicctom\ or the tiio stage pro- 
cedure of transposition^ xs indicated Ilowevcr, a modcratelj nide areola can 
be safelj reduced mth tins technique bv excision along its lower border Dissec 
tion m the areolar region must necessanli be superficial to preser\c the pen 
areolar i enous and artensl plexuses 


SUM5IAPT AND CONCHTSIQNS 

1 The retromammar> proecditte described here affords a substitute for 
manunectomj with free grafting of the nipple (1) when the hipertrophj is 
inainlj in the anteroposterior diameter and (2) when it is desired to presene 
the soiisitmty of the nipple A greitlj oversized areola is a contrundication 

2 The procedure consists of ictronniiiiuarv re ections from the gUnd, the 
central segment including the nipple is preserved This is followed bv 
mastopew hj means of dermal loops and a double flap skin phstii 

3 This method preserves the sensUintv of the nipple, which J» lost or 
gieatlj reduced after mammevtomv with free trinsplantstion of the nipple 

4 Because of the absence of an> intertercuce with the mam manunarj 
vessels the procedure can ofun be earned out safeh in oub stage 


1 Alalinnc J W 
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KVniCM M\‘'TECTOM-V TOP CXPCTNOMSi OP BRE’i^'T 




T^BLr II MsrTJFN IaTIEVTS COVSfOETFD I\OPEB\FrE ON ^MISSION , TufP iNTFBrAL 
FroM I iRST Trfvtment P) \iiuis>sion to Ellis Iischel Ntvte Cwcfr Hospital 


1 to - months 
7 to *• months 
11 months 
20 to 60 months 

1- to 21 Tfnrs 

All of tticso patients are now d ad 


NLJIBER OF CASES 


5 

3 


3 


In the 19 patients in whom latlicdl msstectonis was not clone, the niter 
t a]s of time from initial treatment lo ailmission fi> oiir hnsjutal w ere iclatii elt 
longer onh 7 hemp ndmittetl tnthin two months following pnmnrj snrgcn 
Of the 12 patients who reeeivtcl rvheal lunstectotin but are no longer 
liMiig 4 died within three to fite months and another 4 before twcnts two 
months Ind passed In mow of the faet that the patients not icceiMtig sub 
sequent tadieat nnstectorav sut\i\cd rehticeU t^^ater lengths of tune from 
initial teeatnient to death we wonder if the |>atients liMs were not actually 
shortened bs the second operation Tivehe of tJie 39 patients nho were not 
guen radical operation heed longer than thirls months patients lived 
from eleven to twentv one months and onlv one died within a short period 
Uwo months^ Of 11 patients receiving secondary radical iwisteetomy and 
Mihsequentl} dviiip from cancer tumor was present in all of the operative 
Specimens in cither the breast {1 case) a\illarj iiorles (4 cases) Or both 
(Ceases) The twelfth death was caused hv apuhiiomrj embolus 

In the 22 patients who hail radical inastectoni^ there was considcnlde 
imetiiracj m tlu cluiail eNamnntions with repaid to the presence of per 
sistent tumor or aMtliiv imohemcnt Frron, (proved hj pathologic e\am 
uiation of the specimen) were made m 12 (oi 57 per cent) of the 22 eases 
these mistakes usinlh made fioin not detectuig tlie presence of actual ax 
ilhrv involvement Othoi ambor^ Jnve cpioted as high as 50 per cent error 
III this regard (llmgcnsen) 


pu.ciil-, Mho ln,l nnstectomwo prior to rrfcrral to ollr horn 

ol Ih, ro.lun oprr-it.on „mr,l out l,«ou,o the, Mere con,., lore , 1 

inoperable iipoii arm ,1 (,.c Tihle 1111 Vllottheee patients hare sinee Uieil 
h n.lh.i, on. lear of „h,„s„„n Van, aicre pirei. radiotlurap, as a palli 
atiic measure b,i hte iias not iioticeihls lenttheneil in tluse ijptanees It 
as Mel "s'lhe'n 1 ''eriirrenors this troop 

tasi. Sera ease ,h ■n™lrement anil distant metas 

rad,c:rs,eelrr:l^^T;;™■■‘' ■' •» ■>" 

asillan spread "» »' 

demohstratiiiK that the tumor was initSl^'so sm^uT^^ ‘^P««nen eM.lciilli 
a. the time simple maaienom, I^aStlf Imd^;' 
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slightlj norse «Iipn the «iler\al betuem Iiiojm and op^iatian v.i% fottj fixe 
dnsor more iscomi>aied to deMxiof from one to lOdajs 

It 1 ? generilh conceded that biopsx of hieist tumors jji jfself 3 ? not a 
fluigerons procedure unless undue delas takes plaie hetween hjopsv and 
subsequent ladit d opentiojj \\hen a patient has a single lump in the breast 
the tumor should be esposed in the optrating room and if there is any doubt 
os to the iinture of the tissue a froren section should be done ITaagensen’ 
Ins indicated that the procedure x>hi<h least distuiLs the tumor bed and which 
thcoriticallj is the best is the inenionii hinps\ this is cspecidUj true in the 
larger more estcusue tumors. It sems jiLstificd huwexer xvhen the sas 
picious single nodule is small (i or 0 cm 1 to remoxe it en bloc with a margin 
of hcilthj surroundinif breast tissue This rucs the pathologist an oppor 
tuiutx to eiit the entire nodule and do fiozeii sections as mdicatid e haxe 
had SCI <ral nodules in w hieh ciitinonia « is present /n onh a small area which 
could easih base been missetl In an incisioiiil Jiiopsx ^^lfh larger lesions 
(teisjon en blot is of eomse not pracficiWt for frozen section inewional 
liiojis^ should be perfomietl when there is anv doubt ns to the nature of the 
process The ihnrp snlpti rather than the eaiitcrx is recommended 

Simple mastcctom} should not lie used as a diagnostic procedure under 
in\ iiuumstimeb Sbuiglifcr and Peterson* reported 13 patients who hid 
had simple inustectoinies foi pioxed eaiiter and all but 2 presented local re 
(Urrences w-lien thex xxerc examined for the fiibt titne in the tumor clime 
llulten’ has shoxxn tint coiiiplett excision of mamiiiary tissues is stldoni ac 
coinplisherl in the usuil simple inastectomx and that if the tumor n» at all 
exteusixp careinoina is xcjj likelx to he left in the remaining breast 
jnrcuehx ma Aspiration btopsx should also not he used as a diognostn method 
III bnast cirtiiiomn (Haagiiiscii’) for in this procedure the rnohgmnl area 
mix he missed or the niatciial ma> be msuflieieiit to distinguish aishitectiiral 
details aiiil consiquintlx iinsatisfaetorx for accurate diagnosis 

Of the 41 cases in oUr group 22 patients haxl radical nnslectumus in our 
hospital flO of these had ftax/ picxioiis local cscistons of the tumor and 6 
had had prexious simple nnslicloinics) and the remaining ID patients were 
tonsiderfxl to be inopetabh on othnisiion a«d >»eie tnen either paJIiatixe ir 
I idiition or no treatment at all Of thes* IJl patients 6 had hod previous 
loctl excision and 13 had had jmcxious simple inistecfomj (tf the entire 
(,roup of 43 cases onlj 9 patients art lixui^ without disease and these had 
time interxaU of tvxo lunuths or Itss lietxieen the pn/nnrx procedurt and nd 
ical inaslictom^ 

'Tion r TtrfTsrr Tiro I’xr/csrsJitsJiis/ a»wc*L Xiti.Trcrr)Mv Tixte Istibxai 

jABit 1 I»t. FiesTTO VfoiM TppxiiieNT 
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F TT Nl\rT>r\ rvTlENt^ CoNSIIiEPr® IvOPifVBLE ON Vt>Mt';'?IO\ TIME InteP' 
FpoMtiFVT TBP.^NTW M«».t»'«TttfuJ«.F4sci,« ‘•Tm C vNCFf Ilosrir w 




J to _ olontlia 
■; to ^ tnontl\^ 
11 months 
20 to CO months 
1 , to IPMS 

til ot the •- p»tl»nt* are no 


In the 10 pitiPtits lu whom ruljnl mastpctomj wis not tlono, the inter 
oi Ome from uutnl tieitment to KlmiShUm to out hospinl were uHti'clj 
lonfter. ouh 3 hcin^ ntlmitted within two months following pnnnrt sur^crt 
Of the 12 pitienl'i "ho meneil rmlunl m^^tectom^ Imt ore no longer 
Ining 4 tiled within three to fite months and another 4 before twcnt^ two 
months hnd pnssttl In view of the fact that the patients not icctumg snb 
'equent rnlicil nnstectonn Mirxitetl lelalnelr greater lengths of time from 
imtnl tre-itimut to death we wonder if the patients’ Ines wert not flftnalU 
shortened In the second operilion Twelve of the It patunls who w<rc not 
giMU radml operation Ined longer than thirti months ‘tix patuiits Ined 
irem ehseu to tweiUv one months ond onh one died wathm a short period 
(two months) Of 11 patients reeening secondan ndieal nnsfectoms md 
suhsequentlj dsing from earner tumor wa pnspnt in all o! the opwntise 
specimens m either the breast (1 east) axillan nodes (4 cases), or both 
(6 cases) The twelfth death was tausedbs apubwowafs emholvis 

In the 22 patients who had radied mastettonn , theie was cojisidei i)de 
mseeuTaej in tlu Omn-d examinations with regard to tin presence of per 
sistent tumor oi asillan iiuolithieiit Irnns (pruaedbs pathologic esiin 
uwtion ot the speumeu) sstte mads m 12 (or o" per centl of the 22 eases 
these nnstahis tisuiUj mide fi«m not detecting the presence of aclml 
illara insohcmcnt Other mthors have quoted os hif.h as 'lO per cent error 
m this regard (Haagensen) 


In 13 patients who h «d simple inasuumuw s prior to referral to our hospi 
tab the ndual operation w is not earned out bienisr tJ»j were consnhred 
inoperable iipoinrn' il (se« Tiblelll) HI of these patients have since died 
8 within oiu vt ir of ndmisMon Seven weie given nihotherajn as i filJi 
ati'c mcasiirv but lift was not noticnhir leiigthenesl in fh<\<. in tanevs It 
Is Interesting to observe thv high incidence of loea) ricurrenees in tins gfoup 
as will as the presenei of regional Jvmphafic involvement and distant metas 
ln<es Fverj case with one exception revealed evadence of at least one of 
these three phases of the disease and several cases exhibited all three 


In onU C patients with previous simple laastecfomies was it feasible to do 
radical mastectoinv and onlv 2 of these are now living without disease Thrcf 
died uv relatwelv sport penwls foDowing o[»erafion (2 lived two months and 
1 ivetl thirteen niniUhs) In the 2 living patients there was no evidence of 
axiUarv spread or pciMstent cateiwima in the syrgi-al specimdi cvidtHth 
deinonstratini, that the tnmor was witnllj ko sniaJl ,t w is completdv excised 
at the time of vunple laasUUomv In th.* remavnmg 4 patients all bid evi 
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s|i|rhfl> Mojsr the jntenal hetaeen hiops^ iind opetafion was forty iT^e 
chjs or more ns eompaied to delnsof fioni one to 10 dijs 

It IS getieralh conrctlpd that Iuojnj of hreast tumors in itself i> not a 
dangerous procKlnre unless undue dtla> takes place between biopsj and 
subseijiunl radua} operilion ‘When t pitient his a single himp m the breast 
the tumor should be exposed in the operiliiig room, and if there is anj doubt 
as to the mtnre of the tissue a frozen section should be done Haigensen' 
hnsiiitlintcd that thi proeednre uhieh least distud s the tumor bed ind which 
tlieonltcslh is the best is the incisional biopsv this i^ evpeeia/Jj true m the 
hrger imiie ixtensnc tumors It seims justified howeier, when the sus 
picioHs single nodule is small (2 oi I cm ) to leiuoie it en bloi. with a margin 
oi healths surroundiii,, breast tissue This gnes the pathologist an oppor 
tunitj to cut tiu entire nodule and do fiozeii sections ns indicated Ve hn\e 
h id SCI era! nodules in which eaieinonia was present in oiiI\ n small area which 
Could eisilj hase lieen missed bi an meisioinl biopss ^^Jth latger lesions 
excision en bloc is of eourke not praduabU foi fiozen section incisional 
1‘iupsj should be perloniied when there is atis doubt is to the nature of the 
prnresa The sharp scalpel tather than the ciutetj is recommended 

Siiiipli imstictoniy should not be use«l as n diagnovln. procedure tinder 
in} circtunstincts Slaughter and retorson* repoitrd 13 patients who had 
had simple musNefoiuies hu pioied eamei and all but 2 presented loiol le 
ctirreiites when thej were e\amme<? for the i?r«st time jii the tumor chmc 
Ilicken® Ins shown that complete esiiMon of inanimao tissues is seldom oe 
ooinpUsliesl ui the usual simple mastecfoniv and fhu if the tumor is at all 
esteiLsne caicinoma is veij likclj to Im left in the remaining breast 
pireJichjnia ^Vspjj afion biojtea should sisonot Ih used as a diagnostic iiiethod 
ui breast carcinoma fllaagensen’) for in this proeeiliire the malignant area 
mas be missed or fht mileual nuv b< lasuflfieicnt to distinguish arehitectwral 
details and coiisi qin ntlj nns itisfotlom for accurate diagnosis 

Of the 41 lascs in oiti tmip 22 patients Ind rulical mnsteutomies In eur 
hospitil (IG of these had had |ue\ious Jocil exfisions of the tumor, oml G 
had had preiious simple imstecfoniies) and the remaining lb patients were 
tnnsideitd to be inoi»trabIt on admission and were gnen either pnlliatue ir 
radiation OI no tieatment at all Ot these lO pitients 0 hid Ind prerious 
local excHion ami J? bid hid jueiious simple mnsfectomi Of the entire 
group of 41 cases ortlj 9 patients aic Imiig without disease and these had 
time iiitenals of two months oi less Intweeii the prmiarj proeediiie and rad 
leal mastcctomj 
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dence of Avillarv invohenient anti 3 ot these had local recurrences (^Mth 
muscle imasiOD, etc ) ns ttell The final lestilts »n this group nvere notably 
poor en though the intern n! of time I etn\ eeu Simple and radical mastectomv 
Was not unduly long i with internals, of two months or less and 2 nnith 
intern als of four and sen en months respectin cly F'g 1 the photomicrograph 
illustrates the trpic il pictiue of local recurrence follonving simple mastectomy 
The 9 patients nrho ire hnng without ennl« ntc of disease -ill had intern als 
of tnvo months or less This emphasises the importance of the shoit internal 
betnneen initial hiopsv and ridical treatment Th< prognosib nnas iimformlv 
good m spite of the fact that 3 of these pitivuts had persistent tumor in the 
pathologic specimen at the sue of prenious excision It is significant that the 
size of the removed tumors n\ as uniforml 3 small ^en en of these patients nn ere 
preniouslj treated hv local e\cision while the other 2 had prenious simple 
mastectomies (see Table IH) 
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dtnce o£ axillarj in\ oh « merit and 3 of these had local recnrrences (\Mth 
muscle imasion etc 1 os ^cell The final results m this proup were notablv 
though the inteisal of tunc I etween simple and radical tnastectomy 
xras not unduly long -t with mien ah of two jnoutlis or less, and 2 with 
intervals of four and sex en months, respecUrelj Fiff 1, the pbotonvicro^raph, 
illustrates the tvpical picture of local recurrence follow ing simple masttetoms 
The 9 patients who are living without eiidenee of disease all had intervals 
of two mouths or less This emphasizes the importance of the shoit mtervil 
between initial hiopsx and radical treatment The prognosis was umformlv 
good m spite of the f let th it i of these patients had persistent tumor in the 
pathologic specimen, at the site of previoin. exciaion It is significant that the 
size of the remox ed tumors xi as wiifonnly small beven of these patients w ere 
prexaousslx treated hx local excision while the other 2 had previous simple 
mastectomies (see Table III) 


ftkln SLL»*frtee 



,1 



' Tamor 


Mu-stle 



loral £-«*cia ari<] mu cl» »nJ is pr« e 


An additional 11 patients were found at \\ ashington Lnixersitv who had 
*■3 cal masteitonix following simple mastectomx '~even of tli^se are now 
dead and 4 are Imng with di-ease There was a high percentage of local 
recurrence m this group and all are destined to die of cancer 


OkCL'-'-IOv 

In our senes of cases noticeublx better results w-ere obtained m those 
P3 lenls wherein the delax trom prelimmarv to final operition was not more 
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dcnce of axillan imoUcineiit ami 3 of these hul local recurrences (\MtU 
muscle imasion etc ; as wtll Fhe final lesults^ iti thu, group Mere notaW*' 
poor even though the interval of tunc I etw eeo simpk and radical ina^tectcmv 
was not nndulv long 4 with inteivals of two luouths or less, and 2 v ith 
intervals of four and seven months respectivelv iig 1, the photoraictograph 
illustrates the tjTioal pictun of local recuirence follow ing simple mastcctomT 
The 9 patRUts who arc living without evidence of disease all had intervals 
of two months or less This emphasires the inipoitance of the short interval 
between initial hiopsv and railieal Uiitment Tlit progno'ii'* was uniformh 
good in spite of the fact that 3 of these patients had persistent tumor m the 
pathologu. spctimcn at the site of previous evcision It is significant that the 
sue of the removed tumors was nniformh small Seven of these patients were 
previous!} treated by local exeision while the other 2 had previous simple 
mastectomies (sec Table III) 
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An ad,liii<,n,l 11 pit.rnts «m found at n-„h,u»ttm Lmtru.ti uko h-ul 
radical nnstcetonu folloMtiiii simple nisstectouu Seitu of these are non 
deael and 4 are livinc uirh disease There eras a hiuh pereenla e of local 
recurrence in this group and all are destined to die of cancer 

DIsCtsslON 

In oar series of eases iioliccabl, heller lesuKs eiere ollamed m Ihoso 
pall, Ids leherem the dela, from preliminart to final operalion leas not more 
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than tuo inontlis In fact ill of oui D iwUenis Jmnj? mthoiit (Jiicjse hi<l 
in(er\ufs iimitetl (o Ihit pirjod In thi“ pntioiitt who hail pi«riotis simple 
nnstectoiiH local ncunenccs fiequrnth followe<l the subsequent radical 
operation In the group of ll patients with disease too far adijiacd for 
sccondiiv radical oj>eratio», local and distant sjiread was a commo/i finding 
r'urtherniore the inters il of lime from simple mssfeetomv to death m those 
13 patients (all now dead) wss In longer thin in those «bo were Mibmitfed 
to secondars radicil operntion Aleisktlien do radical openfioits performed 
after simple mnstictonius aetinlh hasten the death ot the pitieut? A con 
tnljufing ficfor in necounting lor the preiaUiict of local rtcnrrcnces follow 
mg simple mastectomy might be the fset that in the peifonnauee of a simple 
imsteetoiin the animint of skm siciifietd is small relatnelj thicl skin and 
suhcntineoiis tissue flaps aie nsiisll} dissecteil (often cutting across strands 
of tumor which reach iipu irrl towani the skin suifite) and that these flips 
are then plastered down against dmuded pectoral tiscn prosidin/ an eseel 
lent bed for the giowth of residual bits of tumor (Fig 1) ANo simple ninsfec 
tunn H performed too often for larger tumors which are nnpossiMe to m 
conipiss bj local oncisiou ^\hen ridieil luastcctoma is ptiformed lor can 
cer following pr(\ioi|s simple maste<loinv n far more isteiisiie and diffl 
cult opirUion is riquired All of the area which has been previously under 
iniiietl in the raising of the flips in the first operation must be removed widely 
III bloc leaving a tremendous defett on the chest wall which necessitates 
fhi use ot e\ten»i\c skiu grafts In fact in our small group radical mastee 
tomv follow uig simple mistcctoms did not prolong the lift of i single pitient 
In the 2 patients who sunmd no tumor was found in the remninuig breast 
or n\illa so that appirentl> all the tumor was remosed at the time of the 
firt operition These cases show that once simple imstectonia has been done 
for caiutr the piogiiosis is e\treiiiel> poor in pn< tieall^ eserj instniice On 
1 ire on isions liowesir the surgeon mnj Ik lucks eiimuh to remoit all the 
tumor sMth the simple imsfietonis In our {fioup this fortuitous circiim 
stance took plue in onls 2 out of 19 cases (95 per cent) The othir 17 pi 
ticnts (91 "5 per cent) Jr» dead oi djiiip. In spite of the fict that radical 
mastectonn foUowiiiff pieuims simple rnastivtomj did not change the prog 
iiosis 111 our gioup ol patients we still must reluctantly ricommend it ina« 
much ns the suliseqiunt radicil operation mas nreh cure the patient to 
the case of the patient who demoUsIr ites climcalh local recurrence and/or 
legioml h mph node metastasis it is questionable whether indieal nnstectomy 
is jiulicated In this group of cases irradiation might gne belter palliation 


Diagnosticall' simple misfecfoiua raVclt pro'ielM more inforinalioii liian 
can be gamed li\ simple biojwa of a tumor mass and uiifoitiinateh simplo 
mastectomy mcasiomlM intioduces a temj.tatmu swrgeoiw to 

temporize s dh the diseisi siul to postpone further appropnat. treatment 
Man- liiimTO forlknlcln foIlo-Ji.K l;io|>-r -.l.irt 

-s an to the i-attoM ami e-m H-oosh Ike intent, on, of II, e pk, 

tho -en ke« ko ,«V hf heipli-' ,« l-ortink' ■''"■I"! poatl.onen.cnt 
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of ruTitil trcntinont Pituiits in ptneiil disliki the ule » of two vepintt 
opcntions Tiul uould iinicli prefer to hue their lioiiblc himlldl “at oiu 
sitting ” not onls for ecoiunnic rnscins hut also in oiiler to he leheieil of the 
ouleal and associated anxictj \ patunt s inertia Mifh regard to his omii mcI 
fare t\en siheii urged lis his dnctoi is often a tunihtrsoinc influence \lso 
in certain areas admission to hospitals aihere radical operatuius can ho per 
formed imj he luiulered In naiting lists or lack of hed space Tjndesinlile 
lapses of time should he a\ aided at all costs if possible 

CONCLX'IONS AND RFCOMStrSDlTlONS 

1 Biopsi of breast tumors should he done JudicioiLsh and with facilities 
for suhsiquent ladieal imsteetonn imimdnteti anilible 

2 If It IS neccssais to delas the radical piocidnre after local excision 
the lapse of time hifore radical operation should he no longer than tno numfhs 
and certainh just as much sooner as is ImnianiT possible 

3 Lnder no circumstaiHC should simple imsteetomi be cmploied as a 
diagnostic or therapeutic measure for an operible ciirunnmn of the breast 
Afttr such a procedure persistent caicinoim (as demonstrated In this series) 
almost invarnlih remains hidden in the operntne field and/or axilla 

4 In IS patients a\ho had pieaious simple imstectocn in ouh G could 
radical masteetnnn be completed and of these onh 2 ore Ining nithout dis 
ease It is probable tint in the patients who dexelop olniuus local recur 
rence and ^nr rcf,ioinl h mph node metastascs after simple nnstectonn radical 
niasteclomx is contraiiidKated Irradiation as a palliatne pioccilure would 
probablx be of greater benefit in this grouji 

') 111 22 patients who had preiious local excision radical inabtectoini 
Vi IS justified in If> and ol these 7 are lixing without disease 
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CAKCLR OP THE RECimi 
Harr\ E Eicon 31 D PinLADEij»HU, Pa 

•^HE £<irdiml ohje^tjie jn dealing with a canceious lesion is to eradicate the 
1 disease process, and H is recognized that this cm be achieved onl> by wide 
lemoial of the growth and all gland bearing tissues Methods designetUolely 
for reasons of sentiment st the expense of sun i\ al of life should be deleted 
from our surgical armanientumm Obviously no surgeon of sound mind 
would deliberately or mibciously perforin ^ pioctdnre of limited scope for a 
lesectable maiignmey of the reetnm if by such procedure recurrence would 
reasonably be e\pePted to occur and the period of survnal therebs curtailed 
The classical and popular type of extirpation u that dei ised bv ililes— 
the method of abdominopenneil excision I am frmk to idmit that if there 
were i\aihh> but one operation for rectal cancer my unqualified choice 
would be the Alile**’ procedure Nearly twenty years deioted to bowel sur 
gerj have convinced me that any surgeon dealing with rectal and sigmoidal 
cancer in large numbers must have several methods at Ins disposal methods 
not only with whn-h he is acquainted but which he is capable of performing 
well Our chief concern must be the individiml patient therefore the com 
mission of that common surgical sm of adapting the patient to the operation 
rather than the procedure to the patient should bi avoided Time upon time 
during the course of my experience an alternate technique has been yuatilied 
^VhUe. all of us today lean very decidedly toward single stage resection graded 
procedures must never he deleted entirely The exteriorization method of 
3Ii)fuJK*2 and Ranhin for sigmoidal grow ths, as ivcIJ as colostomy and pos 
tenor excision (Lockhart Mummery), and the two stage LaheyCattell ab 
dominopinneal excision for lesions of the anorectum have defimte value m 
some instances Owing to various factoia intervening during the course of the 
operation the seasoned operator moy wisely select an alternate method For 
these reasons we are constrained to take issue with such a statement as 
“There is only one opention for cancer of the rectum namely the Miles 
procedure ” 

Contraiy to common belief we in our ijepartment do not condemn the 
lilies’ procedure evidence of which is the froqiwncy of its performance on 
our department but its use is confined to selected cases On the other hand 
ii e do not s inetion a perineal colostomy in which the anal sphincters arc sac 
nficed for the sole purpose of avowling in abdominal stoma e arc erophaf 
icallj critical of and unalterably opposed to tht frequency with which an ab 
dominal eolostomw is estabbshed not only by the occasional operator but bv 
those who are extirpating these growths in a large number of cases Be 
grettabli the old axiom "when in doubt do i colostomy ’ has not but shonid 
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be, relegated to the limbo of the forgotten past It is common knowledge that 
a permanent abdomiml colostomv is performed much too often, particularlj 
m the presence of inoperible malignancy without obstruction "VNhile not 
coiiimon knowledge it is honest contention that the establishment of an 
abdominal stoma and saenfite of the sphincter musculature is needlessly in 
stituted in a far greater peieentnge of eases than is inditated or required 
These remarks should in no way be constiued i or has it been intended to 
imph that the ideal solution has been achieaed But little has been con 
tributed and possibh nothing of pirticnlar irapoit but like others, there is a 
stria ing for a method pai cseellence’ yet to be designed 

Interest during the past seaeral years while centering atoimd all phases 
of lower board malignancy has dealt chiefla with the surgical management 
of malignant lesions m ranous segments of the lower bowel Thus an oppor 
tnmty has been afforded to imestigate and reeaaluate the results both iro 
mediate and remote of methods emplosed to eliminate abdommal colos»tom\, 
particularly in the procedure adaocated and iwpularized ba Babcock in 
1932 * * ami ira his subsequent publications * * This method with which 
I ha\e had some experience is described under the term proctosigmoidectomy, 
but sometimes is refeired to as the oaer and under or pull through method 


Investigations in our department while ba no means exhaustive have been 
directed toward aanous phases of the lecliiuque but particularly toward the 
determination of the soundness and practicality of the procedure For ex 
ample it was found that transplantation of the iliac sigmoid could be readily 
achieved anatomically and viability could be maintained by precise division 
of the sigmoidal ves>ela and pieservation of the communicating orcades This 
has been reported hv Smith and the author* It vras observed that m a group of 
146 consecutive cases the average length of bowel icmoved bv this operation was 


29 6 cm which is approximately the same amount as that excised by the 
■Miles’ method Measurement at the point of arterial ligation averaged from 
38 to 55 cm from the coccyx lip vrhereas with the aldominopenneal method 
of exciMon Pabriel recorded an average distance of 25 cm It is recognized 
that the removal of an extended length of bowel is desirable because of the 
freqiiencv with which additional lesions are encountered Only last year 
we* reported a senes of 171 conseentive patients on whom an -'bdoimno 
perineal proctosigmoidectomv had been performed for cancer Fiftv four (31 *> 
per cent) prc-entcl a concomitant adenoma in the removed specimen eleven 
(30 per cent) of those concomitant adenomas showed malignant degeneration 
Badicahtv implies extirpation of the caneeroii-, bowel and wide removal 
o! the gland bearing areas The chief coinem was to determine the dc-ree 
of radio il extirpation obtainable bv the met' “ 


w as found that during the abdominal pha^e 
tissue overhing the iliac vessels (uppermesc 
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sigmoidcctomj without colosfomv and with piesen ition of tlie sphincter mus 
ciifature nis pprfotraed on 401 cases 


'r\BLEl Author s Si K ics Tasie oi- Tijt pRocEtiLREs 
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A personal senes of 800 patients with maligmiipj of the lower bowel on 
whom radical resection was performed m C% inslinees scrscs as a bisis fnr 
tomment fxeisionbs the iMomitioperintaliuethoil with the establishment of 
i permanent abdominal stoma prefetably bj (he nwthoil of ^files js rtcom 
mended for all growths nnolnno the anal canal and lowest 3 cm of the 
reelHni, and lerj definifelj no attempt should be made to preserve thesphifte 
ter rnuselatuie for lesions m this jrea Cancerous processes eephalaJ to this 
b)te mav bi removed br the procedure designated hr Miles although our 
preference la proctoaiginoidcctomj Those who manifest interest ami wish 
to master the technique of proctosigmoidectomy will find it a method suitable 
for ampullarj growths of the rectum the rectosigmoul and the terminal pclvio 
colon An experience of eight sears during which period this method was 
einplojcd in a group of 401 patients with cancer provides cvidonet that the 
operatuc mortaUta rate is low, the pciiod of inoibiditv diimniahed and the 
five jear late of survival parallels and in some instances, is bettor than that 
ohtauicd bj the Miles and othci proceduics The incidence of loral recur 
reiice is gi cater bv less than 2 percent, vising the exhaustive investigations of 
Gilchrist for comparison sexnal impotence in the male is dcci cased and anal 
sphincter function is soti'i/icforih lUiiforni If and when the statistics evi 
iVncc the fact that the results, in a larger group of p itients than is now avail 
able and partienlaili the ten year rate of suniral do not compare fa\ orablv 
with those achieved by othei methods then shall the error be acknowlcdgcil 
and the procedure completelv deleted ftom the snrgi< al armamentarium 

As 'Wangensteen has apth state*! we cannot resolve our diffircnots bj 
debate but rather bj analyzing onr experiences critically and recording them 
truthfullv Time is the final arbiter of all things Until she has given her 
answ er let us be tolerant of onr hontst differences of opinion ” 
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sigmoidcctomj colOTtomr and with presm ation of the «!phincfer miis 

culatiire was perfoimed on 401 canes 
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1 sifftnoidecionn (pdd to eod An-\ toiiidsis' Mikuli7z~ 

Tankiu Hartmann) 

2 Ablominopenmnl practnsi^oideetonij 

{ Ab lominopenneal excision (Milea, Lahej Lock 
Inrt Mominpry) 

4 lenneal resertion (Cuoeo *Vneqi>e) 
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\ pcrsoml series of 800 paitcnis «Hh mafig/nne; of the JoHer ho«el on 
whom radical resection was performed m 038 instances senes is a basis for 
comment Excision bs the ibdommoperineil method with the estahli-shment of 
a permanent abdoniiinl stoma pitieriblj bj the method of ililes, in reccm 
mended for ill growths itnohnig the anal canil and lowest 3 cm of the 
rectum, mil iirj deflnitilj no atlenipl should be nnde to pieserre the sphuic 
ter muschture for lesions in this irea Cincerons processes cepbalad to this 
site moj be lemotid b\ the procedure designated bw Slilcs, ilfhougb our 
preference is proctosigmoidectomj Those who manifist interest and uiih 
to master the technirj.uc oi pioctosigmoideefomi will iJud it n method suitable 
for ampitllarj growths of the rcetum the reclosipmoid and the lermmal pdrw 
colon An expenenee of eight >eiis during which period this method was 
emplojid in a group of 401 pafniits with cancer prondcs cridence fhnt the 
operatise mortalitj rate is low the peiioil of moibulitj diiniiiishcd and the 
fi>e sear rate of sunjral parallels ind m some instances is better than that 
obtained hy the hlilcs and other procedures The incidence of local recur 
fence is greater hj less than 2 per cent, using the (xhaastiae iniesligations ol 
Gilchrist for compiizson sesual impotence in the male is decreased and anal 
sphincter function is satisfactorily uniform If and when the statistics evi 
deuce the fact that the iisults m a largti group of patient* than is now aaad 
able and partnularh the ten year rife of surxn a! do not compare fa\orab!j 
vtK those achiercd In othei methods then shall the error he acknowledged 
and the procedure completely deleted from ihc surgical armamentariam 

As Wangensteen has aptly stated we enniiol resohe our diffirencis In 
debate but rather by analyzing oui expenenccs triticalh and recording tbm 
truthfully Time la the final arbiter of all things Until she has gnen her 
snsw er let us be tolerant of our honest diffcniices of opiiiioi- ” 
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below the diaphngm Roscoe Grahnra went so fir as actuallj to obstruct 
the jejunal lumen in this attempt though prouding an adequate bv passing 
of (liiodtnal contents let his mortality records demonstnted no obrious 
improMnient 

The historical ei olution of these opcntions hns been thoroughlj discussed 
in prcMoits publication*! E\cept for the suprnortic eso ihngogastrostom} 
thej hid ill been ittenipted on numerous oeeisioas bi Sauerbruch AVendel, 
etc Lnquestionabh the real credit for their successful idoption must go 
to Cirlock Pock ind &wcet who hue stindartlized these procedures and 
made them safe and feisiblc Oarlock not onli revired this llolj of surgeri 
but e\tended the opention of esophigogistrostomv to resection of esophageil 
cincers ibo\e the aortic arch The pridinl adoption of Sweet's technique of 
esophit-eal an istomosis his been one of the most important factors in the sue 
ecssful performincc of esophagogastroslonn for there is no other procediue 
winch demands such meticulous attention to even det ul at each stage of i 
long surgieil seance I riquenth after i filigiiing tedious dissection of the 
tumor the operator would welcome the completion of the operation br another 
surgeon "iet the cire wuh which the anastomosis i» constructed detenDinC! 
the sueciss of the entire procedure Thete can be little question thtt a fall 
in medical compile ilinns ina ariabU lollows the attamment of n sound surgical 
technique Coincrseh theie is probibla no other group of proccilurfs of 
which it mar be said with greater tnith that the operation is nurelf an in 
culent in the management of tin. disease 

Prfopfrahie f ore —Factors governing the correction of the starvation 
state which all too frequently affect these patients have been wiclelj and 
rcpeatedlv elaborated in surgical and medical literature \n intelligent ap 
plication of the principles ot establishing a positive nitrogen halaiioe wherever 
possible the Testorvtiou of electrolytes water batanee and vitamin replace 
ment i« taken foi gr iiited It has not been necessarr to perform jijunostomv 
prmperatnelv in a single instance m fict we doubt if the occasion need 
inse at all It should be avoided at all cost as the jejunum mav vrell be re 
qmrid in the anistomosis Vn estimation of the vital capacitv an electro 
cardiogram a film of the lungs and a unne concentration test comprise the 
hst v>{ sp^cnl esaminatmns preoperatneh Regardless of all the recent stud 
ICS m the use of prottm substitutes let it be said here and now that in my 
civimon there is no subsVitwte for Wood transfusion in the pre and postopera 
tive phise as well as during the operation itself 

Opcratiie TecAniqwe — The patient is placed either in the supine or right 
lateral decubitus position depending on whether the procedure is to be pet 
formed above or below the diaphragm Where the possibilitv nf 
thoracotomv 
fiv ( degrees i 
for enneers o 
of totil ’ 
tin c\po 



PRINCIPLES ArPECTING SUCCESSFUL ESOPHAGEAL 
ANASTOiroSI-:; 

A RFfORT OP Twenty Three Operation*, Without Opek\ti\e Mort\ut\ 
Gordon 3IcNErB,MI> \ew York N Y 

{From the Gastuc Servtce ilemonal notpifal Aew TmX A r and the Tumor Senice 
ileadotLinol IIoiptM Aattau CoVnt\/ A T) 

T he tune IS apparently dt hand when resections and anastomoses involv 
ing the esophagus ire is safe as those associated with nri\ other organ. 
As recently as Jane, 1948, published hospital mortalities foi such operatlon^ 
were generally m the neighboriiood of 30 to 35 per cent There seems little 
reason to doubt that present methods will improie eaeii furthei Textbooks 
cannot keep pace with the muiv improsements and adsanees which hasp 
wade possible nstJy bettet operative techmqties uid end results Piom thp 
earlj dajs when subtotal ga&tiectom> was perloinied with mortalities rang 
inj from 50 to 75 per cent jr the best of hands to the present day « hen the 
twcasiowal death from the operaiioTi is the icsull of factors present!} not unde? 
the control of the surgeon, has been a relatncl} J>hort tune The gradual 
standardiration of surgical techniques and training advances in aaesthesi 
olog}, and the science of muntion have all playe*! their part in theaceomphsh 
tnents of this present day Yet it is not at all unhkelj that opciative deaths 
which todav vve coiwidtr as bevond the realm of '‘urgicnl and medical control, 
will at some future time b« prevented with the same ease os tlio once feared 
pulmonarv atelectasis To digtess from the g,istrointestiml field for a mo 
ment the present successful revival of the ‘Weitheim operation for eaneeis of 
the uterus is an excellent illustration in point 

\lthougli the successful adoption of inanj of our surgical techniques has 
required manj veirs the riallv astounding improvements in operative mortal 
ities after esophageal anastomosis have been brought about m less than ten 
years For duiing this short period ot time the operatiorcs of total gjsfrec 
toiny aescction of the „astnc caivlia and esopliagectom} have become stand 
ardized Pad and MeNecr reviewed the literature of all published total 
gastrectomies m IW? intlndiiig twenty eases of their own and found in op 
erative mortalitv averaging well over 33Jj per cent under the best of eircum 
staice? The tiuses of death were in the mam the result of peritonitis, 
bronchopneumonia and heart failure ^mce post mortem examinations were 
not grinlecl jn all instances the exact state of the esophageal anastomosis 
could not ahvaj s bo determined The significant fact remains however that 
when an autopsy was performed peritonitis was all too often encountered 
Likewise fistulas occuried m a high pereeutage of cases (oO to 40 per cent) 
Interestinglv enough we have all been made aware of the change in physical 
findings in peritonitis resulting from chmofherapv and antibiotic agents 
Numeious operatne techniques were devised to protect buttress and 
support the esophageal aiustomosis with jejunum or stomach hotk above snd 
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•50 greith eiihaneea is to make up for the atWjtional siugical shock ainl et 
tended opentne time reqiuml for nound closure 

A ficl that IS not atlequifeli appreciated bi most ihdoniinil surgeons 
of c' en great e-speneiiti is that fai j,reater siirgiei] shock 'ittemh operationi 
in the upper abdomen mi lapaiotonn and cspeeialh Japarothoracotonn as 
opposed to thoracotomy The smoothness of tiu postoperatne phase with par 
ticulni legard to intestinal stasis is incomparabh superior after fhoricofomy 
If the lesion is m the region of the dnphngm there is no need or excuse for 
liparotoniv As Sucet his pointed out time and agiin m hi. comnmmcations 
there cm be no possible id\iiitipc iii appioiehing either cireinoma diverticu 
lum iileer ot heriin in this region by any othei loute As he stated most 
aptly it would be ainlogoiis to itteinpt to repair a luge inguinal hernia 
through a liparotonij incision ’ The needless fnr of thoricotomj held In 
most ginernl suigeons impels them to employ lopirotoms The successful 
imingeineiit of the spleen through the oiien thori\ is especially gratifying 



It IS btlieyed that nsctfion of t rib nther than iiitprcostnl spreidmg and 
fracture n> prefenble heemse exposure is superioi the wound closes more 
easily and m less painful postopentiyeh 

Since npprecntuig the lemarkaWc sdysntige of laparofhorneotomy for 
total gastrectomy, all patients undergoing feistnc opiratmns for f’'' 

preferably aneali.etue.l b) intnlnekeil ether It ii met poaa.ble to te l 
from atnJie? of i rar fltai hot. h.~h . reaertion »,ay be re.jrt.reJ Ilt"ei 
atheo petfotmtns eaatptctoon lor r.ncer ap.it.l .oeethes.a ta hot .. vml 
It „ ten con.torl.ns to tnon that the me.e.™ ma. hr rrten.le.l .nto the 
thot.% irten neceaoar. Olampo .te ..c.rr to ho plarcj aeroos that part 
eeopha on, antepnmtlj to be md ... the onaatomosn 



L^jlll^Ci VL VN\fc«TOMO‘'H 


jDj 

orclei to prtNcnt swliseniicnt stricture A coutmuous luutr hvei o£ c'vlgut 
temU to act as a inirsc stnn, ami thus obstructs the luintn Though the em 
plojment of an interrupted fine silk technique im> be time consuming the 
results justif} it in the lon„ nm A definite point is made to insert sutures 
at right aivles to the esophageal musculatnrt aluajs m through and thiough 
fashion The integrita of the anastomosis depends on this jirincipU more 
than anj other If m addition, the esophagus is not dissected enough prox 
inialh to require ligature of ana of the \cssels suppl'ing it uith blood, there 
should be no concern regarding its inlegritj 

Ikctraction of tlie wound edges is \ita! if adequate exposuit is to hi ob 
tamed aet it must be cuitioaish cinploacd Frtqiienth in the past tlie re 
tractors have lesn applied m too close approximation to the licirt particu 
larh if the diaphragm has not been opened during, total gastreitomv Serious 
cardiac ihanges ha\e been olseritd which tended to cotnproniKp both the op 
eratiie and postoperatiac phase 'since recognizing this dangei the retractors 
are iieier placed m such a position that thei mav forcefiilh comprtss the 
heart eithei aboie or below the diaphragm Tlu lessening of unfaaorable 
cardiac reflexes and the tendenej toward shock base been espiciallr gratify 
mg 

1 li-ation of the anastomosis to adjacent structures piomotcs wound heal 
ing b\ immobilization of the operatne site The infiadiaphni.m'itie anas 
tomosis must be sutuied to diaphi igiii lupatic ligament oi left lobe of liver 
depending on which is closest to the suture line hen constructed withm the 
thorax the entne segment of stomich or intestine must be caicfulh sutured 
to diaphragm and preaortic pleuia In this war the entire anastomosis is in 
fact buried in the mcdiastinuin 

We liaM ob>erted that since the underwater drainage tube has been 
placid just within the thoiax and not down close to the anastomosis the 
oceurrem < of hstula has cc isetl 

I ostopruilnc Care — Thouji the trachea has betn aspnated at the teimina 
turn lit thi opeiation and the lungs frequenth re expanded the tendenca to 
postiqiiratne pulmonara atelectavi-, is still gieat The most impoitant single 
tontiibutiiin toward the lessening of serious postoperatne pulmonarj comph 
lalioiis has been tlie Ireqiienl aspuation of the trachea b\ the house staff 
This IS pcifomied on the caening of the operation and twice daih thereafter 
until the pitieiit IS capable of raisin„ the sputum himself In addition blow 

bnttk« c irbogen carlv using and intramuscular injections of penicillin are 

cmploied piophalactuallj bime ligatinj, the superficial feinoial aeins pre 
opintiach pulmonarj embnUis has nut occurred 

Too gnat emphasis cannot lie placed on the aaluc of postopuatne 
ti uheal aspiration Siiiee its adoption in all uistantes of high gastiic and 
risectiiins then hasc been aerj few serious ji ilmonars com))hca 

/iidne//in!7 1 hnnjiigeat r»iici — The use of iiulw tiling nasal tides for feed 
itig purposes IS grenth to hi deploreel Thetendmes toward fatal pulmonarv 
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Regardless of ubether esophagus is anastomosed to stomach or jejunum 
the adoption of an interrupted oonahsorbnbie suture m two or three lajer 
as ad\ocated bj Sweet is absolntelj fandimental to the success of the pro 
etdure Ifeticulous apposition ot the murosal surfaces must be obsened ii 
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thtjain in 1942 In 1948 s^ml>tom^ denoting ol struetion ^t the gastio 
cntero^tom% demanded lapirotomj-, it ivincli time the remaining stomnch, 
npper jcottnnm, wl lr'«\s\me colon \veie resected and the appropmte an 
astomoscs constructed Pathologic stndj of the resected specimen ie\calcd 
gelatinous idenocarcmotn'i of the gastric xcmnaiit imsding the stoma of the 
gastrojcjiinostom} and the tr‘ins\erse colon Xo t^phnation of this astound 
ing pathologic entits has been offered bi the pathologist Si’cteen patients 
underwent resection for adenocarcinoma of the stomach, four for epidermoid 
cancers of the esophagus, one for leiomyosarcoma of the esophagus, and two 
for benign gastric ulcer Esophagogastrostoms was performed foi icfnc 
tors cardiospasm in one instance (Table II) Interestingly enough two total 
gastnctomies for carcinoma were performed on men in tlicir raid thirties for 
lesions suspected preoperativeh both chmcally and radiographiealh , of be 
mg benign gastric ulcers Likewise resection of the cardia was carried out 
on one mdiTidual for an enormous ulceration of the cardu mxohing spleen, 
tail of pancreas diaphragm and left lobe of Iner which proxed to be peptic 
m origin Esophagectomy was performed on one patient (Case 22) m spite 
of the presence of a metastasis to the Iner and in another patient in the face 
of a metastasis to a ceraical hmiph node It was thought that thc^ might 
thereba be offered far more palliation than by gaatrostoms Two weeks post 
opcntn elj thej " ere enJo^ iiig a regular diet The resection of rcadil' mobile 
obstnictjng cancers of the esophagus m the picsenee of distant metastases 
must therefore be placed on a basis comparable to the management of similar 
Usions elsewhere m the gastromtistinal tract 

All patients are caiefullj studietl fluoroscopicallj after liaiium swallow 
mg and a few \ rat films made of the anastomotic site, prior to discharge 
from the hospital This stud> affords a raluablc eompaiison for the future 
in the Cl ent that stenosis docs occur 

Our short experience wilh sccondaio operation* for recurrent gastric and 
tsophageal cancer thus fir suggests that such lesions nna be siiccessfullj 
resected more often tlnn w t realize 

Pulmonar) complications were remarkably infrequent and mild as a re 
suit of the measures suggested in this communication 

RESI.LTS 

This stud^ eoaers a period of slightly oyer one 5 ear and hence results 
maa not propertj be eyaluited Undoubtedly some of these patients anil 
remain w ell ‘^omo ha\ c already died and others w ill likewise do so 

In the absence of distant metastases there is no known method b> which 
the operating surgeon mav differentiate between the patient who will soon die 
of recurrence and the long term suraiyor Hence all operable lesions must 
be resected U is peculiarly pertinent to obsenre one patient (Case 13) who 
haling undergone transthoracic total gastric resection was fowwd to ha\e 
carcinoma infiUraling the proximal line of resection Esophageal obstruction 
soon mteryened requiring thoracotomy a second time Athen cancer was 
found to iimde the anastomosis it ms resected on bloc and esophagus re 
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coiuplieatioa lheteb-\ hns been dtmonstijtwl coi rln-sncl^ In mldition, th? 
j) ificnt IS. matle just that much more uncomfortable "When one secs the siime 
md fiUh> delirjs clmgmg to an indnellmg tube after one Week’s intraphaim 
gesl residence oiie cannot help but be impressed with the higher frequencj 
of pneumoiua attendant on its use 

Oral Feedivg —Of posiiblx stiff grtafer importance is rejection of the 
hciesj which has governed the optimum tunc /or feeding these patients As 
soon as peristalsis is heard in the abdompn (twentj" four to iorty eight hovrs) 
the pitient is given vvatcr nid tea b> mouth Clear liqiiub arc given is toJ 
erifecf i/i ever increasing nmoimfs so tbit hr the scMiifh to tenth da> the 
patient ingests a soft diet This method has numerous advantages hirst 
ot all the pitieiit IS delighted and cneouraged bejond ima 5 ,iDition Second, 
the si/na produced m Jiigt imounts dai/j is ihftited ind cannot «o rciddr 
elms to the eilematoHs bonlcis of the inastomosis Third the necessity for 
oontiiiuing jnienieral fliuds ripidl.v Oecreisos so that bv the fifth dij all 
foedint is bj mouth as a lule The leiidencj ton ud mtolerdnce of paienteiil 
fluids in laige amounts bv elderij subjects has strengthened the attitiidi. in 
regard to limiting parenteral fluids It wav obsenid tint these subjects often 
tolerate 2000 cc of glucose and water dadj more leidih tlnn the 3000 tr* 
.’00 cc av pjcvjoiivjj- empjoved There is far Jess ftiidcncT- to nrd cjreu 
lAtorj failure if auch patients have a dailj urmarr oiifpnt of 3000 c c rsthcr 
than 2000 cc AAhat is piobably equalh iiiipoH'int is that theurttnr) specific 
cravjti more iieiilv npproiches normal as n resnlt thus indicating im 
piovcd wiUi bihnce Afost interesting of all is thvt fhest individuals have 
usQaiir regained their preopentne weight hr the fcutrteeiifh imsfciHistMC 
claj and arc reidr to go home — it a time '»hen most surgeons are jnsl begin 
ning to permit them onl feedings 

Formorlj an auxiUarj jejiinostouij wsstoiistmeted foi feetlingpurpyses 
This Ins been abandoned ns i lesiiU of tht pood iffecta of eirlv oral fee Am? 
The high ffe<iueiiev ot diariftes and OLCSSiomI infesfiml ohstrifcti(?n hsrc 
likewise milit ited agniiist Jejunoatonij 

There seems to be no uidieilion lO anv of th««e pstienis adcijuattlv pte 
pared for operation that hvdrolrred protnii feeilinps in the postoperative 
phase offired aiij ninterial assistance In fact *lie teiideiicv toward Woitiw? 
v\i«ss wavisei Olid dniihii was gecifiv enhanced Transfusion of vrJiele 
Wood iiHl mipplemeutiiv out teediiigs of a diet hieh in piofein were lar move 
t fhctcioiis 


Tiatcnal — Ttc «~sv. ' wives of tweiit' two pitienfs tij.on whom were 
performed twentj three consecutive anastomoses involving fbt esophagus 
without hospital nvortvlitv foim the basis of this studv (TsWe 1) 1 -ls{uKiU< 1 
not occur in a single in«.t nice stricture of the anastomotic site opcnrred on 
five oceasions thr result of lecurtcat cantcr m sH msfanees permiltmg re 
onenfion and sncctssSuA tesivtioi m one” ” /« Case ID a 34 jearoW ps 
tient had undergone MibtWnl re'Oction m 1941 fjt a gastric ij-mphossrcoma 
Recurrence in the operative iiicisipn rcqiunii piftraslrd high voltage s: ra> 



TH \ ric lUAC IIFl.M \ WITH 1 XTEN'-n E ^OFT TISSUE LOSS 

^Iitnwxli liEvviN, V D , New \okk, N ^ vnd 
F Trfjuin Drvdle\, AID, New Conn 

(From Cuilwnj Gfneral Jlo^pilat Jrmg of Lutted Stain Farniingham Hass) 

H FI>VI throuali nntiiral fortmina of the peh>N sitch ns sciatic and ob 

twrntoT haNC been niwatedh dcNcnlietl Hownei hernntion of the 
intestinos through nn artificinl aperture in the Umc wing ns a sequel to a 
commimited fneture hns Hot nttrncted much attention in the \oIitmmous 
literiture on hcrnin 

E\tensno commumtion of the ilnun lending to the dcMlopnieiit of n per 
manent nnd substantial defctt is «|iiite iimisnal hut docs occur particularly 
in tiiihtars unnmatologs as a result o( destruction due to guiisliot wouu'l' 
Nuch bom ditects repiisent potentnl elnnnels for herniation of the peUic 
content Oidmnnlr tiu poweifnl imiscithr miss oierhing the ilium offerb 
ndditioiinl jirotection If this soft tissm pnd is also dcstrosed n lierination 
of the intestines is nn ob\ions seqml When the defect jmohes the left ilium 
the nenrist inteNtuinl stgmeiu is the diseeinlmg colon or its portion often 
described fls line colon * 

\s a rule the mobilil> of the descending colon is limited In its nttnth 
ment to the poiitoneum Ifoweicr m 10 jki cent of esses ( iccoiding to 
Tums) the (iestending colon has n wclldeieloped nusocolon In such an 
irukt'ince when in opcnui,. m the pcKic will esists idjucut to the colon the 
mill ibdomiml pressure will force a fngineiit of the colon out of the pchic 
oiMti is niucb Is the length of the mesocolon will peimit nnd a hernn will 
result 

HMfuld dtsinbed i tise of i cceil heriui through i defect in the right 
ilium wbiili dc'cUipcd after quarrying boue giiffs from it repeiteUlj The 
siuioundmg soft tissues were essentnih mtict exeept for the siirgieil 
tnunii 

The two most iiiipoitmt principles of me herniornpln ire first olini 
untiou of iin nulu on the lutennl suifnco second ufiiizition of dcnmiic 
stiuetiucs The piessuit of m intin nbdomnnl oteiii will aft libe i wedge 
igmist n depression in 1h« nWomiiiil will md ultimatfh weahen the outer 
siuunir.s liiKlnt tissu, nlonc such is fi>cin is unnlnble for permment 
icpiir \ sTtisficton closure should include i d'namn. bWkidc of muscle 
or f istii Inbl tfusc In imisrU preferiblc forming the mti rnil w ill Oblitcn 
turn ofihi^, defcitin th. iliac wio„ cm t cst be done bi utilizing ndjicmt 
soft tissu.s muscle perUisl.uni ete if suflieient nnltrnl is arailjble localh 
lo I.cc mphsb a multi K}.r suture If this is not the ns, the closure max be 
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ana},tomosetl to a jejiinal loop The successful conclusion of this procedure 
has greatly altered our point of rien regarding leeunent gastiie end o^ophag 
ell cancer and lirought foiward tno suggestions 

1 Ah\a\s resect for ncurrent cancer if no distant nietas 
tases are demonstiable 

2 Submit the proximal portion of all esophageal resections 
to fiozen section delajing anastomosis nntil pathologic 
sfiidj has been completed 

\n interesting fact is that six of these operations hale been conducted 
at a iflatneh small counts hospital for the first tunc The success gamed 
m then performance his been the direct lesult of the inescapable eonelusioii— 
that these operations can be perfomed m anj good hospital pronded that 
m addition to the surgeon, there is presided good anesthesia, f,ood nursing 
and the intelligent follosv up care of a ssell trained resident surgeon Con 
staiit sigilam.e and meticulous attention to the umumerablc tmnutiae of ro'' 
operatise management arc msaiiable requirements at all times Theie is no 
doubt but that these procedures «ill be perfomied svith ever increasing fre 
qiicncj in smaller institutions as thess conditions obtain more svideh 
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1 Expeiientes vnth twenty three consecutive esophageal anostoiiioseB 
without hospital mortalit) arc reconltd 

J Piincipfcs regarding the minutne of posfopcratire care are strcsvisf 

3 Ellis oia) ftedingis aclsised 

4 Fxploiafion of lecurunt gastric on4l esophageal cancer is suggested 
3 Resection rathei than gjsfrosfoniv as a pa1hat>\e piofcOare is pro 

posed for reidils mobile obstnicting esophageal eaneers associated with oss 
tout metast isls 
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V 31 ^ear old oilier w«* injured 1» t fraRnieiit of morfnr hell in action m France on 
JuIt 31, 1*111 He uffered a eompouPd eonnainoW fracturt of the left iliac wing with ei 
ten-iTe lo s of oft ti ues m the left ^anl lie tijs treated »t various places along the chain 
of evacuation and on \ug 2^1 1941 «liili in i ntimberel General Ho pital ov rseas an at 
tempt was msdi to resurffice the soft tis.ne defect with eoutiguous flap However, because 
of a partial nciro i of a Jilaaed flap this plan was abandoned anl the wound covered with 
a fcmporars split graft In Ocfoter, IWl he was evacuatel to the UnjteJ fcta es On Feb 
m 194o he was alnuttel to Cu King General Ifo jital 

Esamioation on alnii sion revealed a short «loeLr rather o1ie«e patient with an ex 
tensive defect, 10 bv 8 inche m the left flank along the posterior ere t of the iliac bone and 
over the acmtn (Fig 1) The lo s involrel km snbeutaneous and muscular 8tructnre« 
The area was foverel with a car and thm skin graft which for the mo t part were adherent 
to the underlving bone Posterior to the anienor ihac spine there was a defect jn the ilium 
admitting n thumb Profru Img from this difect was a Ihm wnllel hernial ac which spread 
to a I ulge of S'n inches in diameter Tlie sac wa eoverel with a thin km (.raft The 
hernia bulged on eoughing ant was ea ilv redouble Pre sure on the hernial ric gave the 
patient ». sen s’lon of de'xtmg to defecate 

V IrianguNr flap 3 inches wide at its tip was ontlinel along the upper I order of the 
scorre<) arc*i Origioallv U extendel almost to th* pine but its distal 4 inches ha I sloughed 
and were reph el hv a skin proft knottier flip was outi ne<l oier the loner part of the but 
tock base! along the periphery of the anus 

\ rev examination of the pelns liowe-l a coramiDuted fracture of the left wing of the 
ilium with lo of obstance m the >-pper [ortion of tie defcst V fracture I ne extended 
from the defect down to }u t above the superior margin of the 'icetalolnm The anterior 
iliae fragment wa rotateil nnter orir and hifie I downward knothcr fracture line extended 
into the sacroiliac joint Palmgraflue eaaniinalion after a barium enema demon tratel the 
herniation o( the descin ling colon (Pig 2) 

The patient wore a taniss cor et and bi u log emtehes was able to walk ontv a few 
etip He coRiplaioel of in lal ibtr of h s peUie frame ani the sen ation that his "in ilea 
were falling out 


L 
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Tht iinin fcQtun. of ll„. case a larj.o mMiml lictnia throligli « nar 
ro, r.,,,1 „„.tt„rc m the tltao «.i.~ This »as „s„c,ato,l „„h complete loss 
of the o\erh iiig <.oft tivstips inrludingakin 

The plan for restirfaeina nas complicated preatli It the loss of a eon 
siderable portion of the pretiom,lt .lel.tej Hop fhe renninini; flap tiat ol, 
tiontlt too amall to l„ ,h,f,e.l d.„etl. .„i„ the tles.re.l p„„i,„„ The shin 
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attenijited iHuip a hrgc sheet of fawn /ita hiUaJum mesh or I'hte or a 
hone grift The j)rese;)ee a/ # and siitfiitineoiis tissue is m es'sentiil 

rtquuement for iiy sueressful (Josurc of a hoti} defect, \shatt\er the pro 
ceclitre If }ti« sj -a 'tJitig soft tissue w lost nnd the sKm is scarred or re 
pinced frpe ski i grafts nsimatjng with a thick skin flop must precede anj 
attempt to c]ose the defect The flip &houfd not he hraifcd to (ne size of the 
bonj aperture, lint should extend be>ond iton sll sides 

Tfie casf efesenhed here p^eUterl e\t€t st\e cfestmctiou of l;oth bone and 
soft tissues uid offerrd a eomhineU ptohlem of rfsiirtuein^ and nblitiration of 
& large opening in the iljiiw 
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A 31 rear old oilier "a tv ft ftftRnient of mortar hell in action in France on 

July 31, 194i He ‘ufferol n coBipooml eopimnfttM frftctnre ot the left iliac «-ing with ex 
tensive loss of oft tissues in tli« leli fl-nW n« was treatM at various places along the chain 
of evacuation and on Vug 29 Ihij whik in a nombeird Geierxl Ho pital over cas an at 
tempt uas made to h wf re tie soft ti sae defect «ith contiguous faps However because 
of a partial ■oeero \a of ft d ’I'ed ftap tlua pl-ui wa* ftbandonej and the wound covered with 
a (ctnporarv plil graft In Otoher 1944 he was evvasted to the Haitel Sta c* On Feb 
10 194o he ira a laiitte I to Cu hing General Hospital 

Examination on alnii ion rereftled ft short, loekv rather obe«e patient mth an « 
tensive defect 10 hv S inrhe in the left flank along the po tenor crc'l of the iliac bone and 
onr the »jcram 1) The lo » involve>l «lcio olcutaneous and musiulir -truftores 

The area was eoverel u. th a ar and thin sUm graft* which, for the mo t part were adherent 
to the underlving bone 1 o»le»iOT to t* « fto*ctioc tli «• pine there was a dtfect in the iJium 
admittiBC a thumb Frotrudinf. from thu defect was a thin walled heroial sac which spreai 
t.0 ft bulge of la. laelic in diameter TU« «ac was corere.! lulh a thm shra graft The 
hernia lulgod on coughing an 1 wa« ea«ile reducible Pres nre on the hernial ac gave the 
patwata* u a'lon of desiring todefeiaie 

\ tiiftnsutae flap 3 inches wide at its tip was oiitlieed alon,. the upper liorder of the 
scarred srci Otiginallv it eatendesl nbio l to the pme but its distal 1 inches had sloughed 
anl were replace! bi a sVin graft \nother flap was ootl tiol o\er the lower pait of the but 
tnuh, 1 used aling the penpheri of the anus 

^ rai examination of the pelvi honed o eomminuteil fracture of the left wint of tho 
ilUBi With lo s of *ub tan e m the upper portion of the defi'vf A fracior 1 n® extended 
from ft'O defeet doim to ju i sWie the upenor margin of the acetal ulum The anterior 
iliae Irngtaest waa toiato<l antctiorla anl l■>fce•l downward Vnother fracture line extended 
into the aeroiliar joirt Paliograplo exatuin-ation after a banuiii enema dsmonitraled the 
herniation of the de>cen ling colon fiig 2> 

The patient wore o ranvas eofvel and 1 1 u ing enilches was able to walh onlr a few 
steps Hi eoaplainel of in tal»l»t> of h * |>ehic frame anl the sen alien thil his 'insides 
were falling out 
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v.omli too ,n,,ll to I,. ,hifle,l .lireeth ,„io th, <|ee,re,l ,,omi,o„ The skm 
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On Ur rv" 

orer the buttock -inii the y>etit of the spuie ms iinaet and could be adi vi'-ed 
tr I •>-<} the soft tissue defect but it could uot be cojis derfd for the resurfacing 
of the jepion of the herni-j it « n, tivcicfed Co sfiift tht flap in 

stages 

Penti«» of tlif sptere etiemih»J terint it-, t[ the fcm grafted area< 8»7tral "eets 
elai *‘t 1 eforc tlie p-itient TTad^ to •a.rgeiy On April 134^1 the flap ''as di rcted 
The Interior jnti ion nlon? the jimet nrff- ffc* ft.arre(f (iron wm estenled down to the an 
tenor jha( "pine TV apcrior inejaioii nu p oloaged to (ha interior aiilKtr line The 
tnanguHr flai iu« then ftltnniej posteriorly and mfenorly mthout applying any tension 
Pootiriorl) It «a« more’ nlvut Jt. luJtea tonard (he pio^ Iii/ar/oi/j- ct rover J a stop 
of B'arreii -iri-n il out 3 in'bea uiile TJjs porti n it *»■<. rar irgi t>%eisei, disscitinE it 
superfiiiallj front the hcinisl sne The flap nas (hen «.*u evf jit ttgr nail position joining it to 
the aurrouii iing shin ofafts The apeond'irr Jefivt sfvie i,ay f ose,; hg approxima'ing the 
superior anl tirior Vorders The M n l a*t aJ<jo» the posterior border dil not mtirfe e 
ntCi vA nre sinee it 'i i* ftiCberent io the 1hi L ptd of «ofi fi-iioes from which if lias not 
sepiratel (fig 3 -1 and 

The bealiiig wa« unevertfu) 3h< pativat »ae plaeed on >n e'‘fe«* r! fjr’oig*' ' 
reiu'ing diet was yei ooitiitiidej and thepiijest loji fl* ew pokol* 

"W'lth the flap aloii^^wde the heinnl ipfrtaw itnl *he tiwJjfi of tht- flv 
flssiind Tttei repeated dishectioii it was possible to (omLitie the next stage 
of resui lacing \\ ith the lepnir of the hernn 



no ua a h'iir 'V flah was «1mwtca again ant fidl? moliU/el The scar 

1 tVin <»ratt was s'cippeiftom the iliae and ncml bonea an I dissected msperDoaiitit^ 

♦hi hemiri 8 bC bapeiS defsst Stas e*io aJ in the po Unor iliac crest ftiea unng 2 7 

U hv /Uhes -Sb^ caver tea d. ^ted from the hermal »ac freein, ,l com 

“vteif (Iic d') The lerniated tnivrtl was maWy pushej m ide without openinc t 
eai.tv The mlemaJ hv*r of p ni teon, was fr.ed for some di.tanre around 
Set. The OioP oas tfn. 1* Ws ^long th, posteromM.al a j.ect It wa. n«a to 
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oMilerate the g'lP **' poHwig U Uteralt* aero s the defect and ecunag 

it to the peno team with interrupted <utnres of Oft ailk Thi depre-"ion nhere the bone 
wa< ini« ing was filled with a flap of mu cle and snbeutaneous ti «ue, most of it fibrotic 
The flap was taken from the groin region and was bn eJ anferolateralh The lower 
1 order of the external ollique mu cle was then suture 1 oier it therein biittre sing the 
defect from the external surface (Fig 5) 'The km flap was ba tel down o\er the 
repaire 1 region with interrupted sutures of cotton No 40 

The skin over the 1 uttoek and over the nght side of the back was undermined and 
mobilize t The e two skin edges were adianced along a ' uturing them to each other in 
the form of a T until the^ reached the upper km flap in it« new po ition The final 
elos-ore ws's done with cotton No 40 ul.cutaneoo<h and silk on the skm surface kn efl'ort 
was made to ba te tht skin flaps down to the underltiog bare bone using i few cotton 
•utiircs tackcJ down to sonie fibrous remnant on the bone The eeondari defect re ult 
mg from rotation of the flap was covere«l with a dcrmslome graft (Fig 3 C) Pre «urc 
Jre mg was appliel o\er the entire operatice area reinforced b\ a bnalied spica 



Following thi operation a mus deseloped underneath the <ear wlier the flaps 
failed to adhere to the underlimg tone liraioiog of this sinu* and application of external 
pre ure failed to obliterate it It was therefore unroofed b% ineimig the sear The flaps 
were allowed to retract and the fil rous walls of the inu* were exci ed On \o\eniber 
silit graft* were applied to the expo e<l iliac aod acrsl bone The take was poor and 
one month later an adlitional graft was dooe It was not until the millle of February 
that the wound wa epithehze I completeU and the patient sent out on futlough 


The jnrtnl fiilnit* of fhjs oiior-tlion wts nltnlmtetl to the fict that the 
shin flaps were sutured under slight teiisjon xod iiiaclLquate piiitision w is 
luadi to keep them in close tpprOMinxtion with tlic underhing bnse As a 
result there tns tenting of the flaps and erntton of deid sjnee under 
nenth them which in turn led to stmts fprinatioii Since the floor of the sinus 
consisted of poorh tssculanzed sclerotic hone and the scar between the flaps 
formed the roof tht re wxs little teiuleiicx to foini grnnulation tissue which 
would oblitcnle the sinus spvntxiieousU 

It w IS felt that the second attempt to join the fl ips should be iierformed 
m a clean field after a few months iiitcrxnl to allow the fhps to retocer 
Ihmfore a temponrs resurfieiiij. w,th thin split gnfts was undertaken 
although It was found \erx- diffieuU and lime consuming to nnkc the tern 
porars gnft take on such a poor Inse 

The hermi eliniirialed m.l the defect lii the I, one lenll Inittre^sed 
(1 ig b) ITowecer the lower lUxc region and part of the snerum were cox 
ered with a thin split graft adherent to the bone These grafts were consul 
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ered uiistablo The iluc ntid aici-il repions laekniR soft tivsue padding, ^^ere 
sonsitue to pTesswt This coTitnLttte<\ m large meisute to the patient s feel 
ing of instahiliti of Ins peh le frame 

Oq ^pnl 4 I'^tr (he padent Tr»-> operated upon again The sfht grafts were stripped 
from the boot The sVin flap wa« di-* ectel again and fullr mobilized It nas advanced 
laferiotlv and posteriotb until it lav without anv tension alongside the gluteal prominence 
reaching the jo 'ennr skin border The flap was not tretched bv sutures above and below 
but was allowed to contract filling the irregnlanties of the I oni contour V dermatome 
graft co\erei the iiondarv defect alove the flap (Fig 3 D) The clo<ur wis done 
with ubcutaneous cotton uture« a«l silk on tbe km surface The healing was njievenffnl 
The pstieut was fittcl w tb i re enforce<l eanvns lielt an I was referrel for phvsical relnbilita 
tion Ills roniplsmts «er* thst the pelvis felt un ofe while he walked and that he tirel easily 
l>oth nttribufille to the il oc fractures In \Bgii-t luttl he was di eliargeO (Iig ") 

The patient na exomine*} ogam id Tune Ibts two vnrs after di charge lie hid dis 
c irdeil the cun-ns b It was able to w tik without a hinp for eon i terable distance and 
could perform light ph'at nl work. Rowel functioa was normal The defect in the lione 
could not lie fill ated 1 lit \\a« vi iiahzej readily bv * rajs (Iig si 


St JIM \ItV 

V case of “t posterior intestinal berma with CNtcnsne tlestructJon of the 
surroiintling soft ti^swe is <lescril>ed The foHo»in(t feiturts in tht handlmt 
of this case descn e emphtsts 

1 hrgt I oils tlcfect m the w mg of the iliat bone m is obliterated m ith 
out recourse to foreign material iitiluing the surrounding soft tusue inside 
and outside the pehis The iliop'oas imisclc was made to form the internal 
dinamic blockade uhile the external ol>h<)ne muscle uas utilized for an outer 
dvnamic later The mtcnening space ava*> obliterated with static tissues 
ulnih also reenforced the closure \ firm stable repair uas accomplished 
and no recurrence could be noted when last esamined t'lo and one half sears 
after berniorrbapht 

2 Extensite rcMirficmg of this area was eoinculemh effected uith a 
«»11 padded eontignoiis flap Since the onh uadabU contiguous flap \tas 
imdeipiite in size it teas rotated into the desired position in three stages 
The ripcated dissection of the flap (delating) assured iLs titalitt and made 
It possible ttilh each consecnlne stage to adtaiiee tlu flap further 

3 \n attempt to suture the skin flap eten under the slightest tension 
over an irregular base of selerotie lone led to nomdherence of tht flap and 
formation of a suliciUaucous vinus F\c\sion of the tract temporarj skm 
grafting ind funllt further adtancement of the flap ttere meessart to com 
plete an nde<|mte resurfacing 
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ered unstnble The line ^lid >!ieral lacking soft tissue piddinp were 

sensitne to prossuri This eontnl uted in Hrge ntessiire to the pitient s f«el 
ini, of iiis.tn1)iht\ of Ins jieh h frame 

On Vpril 4 I'l-lO the patient was operated upon again The plit grafts ere etnpped 
from the tone The <Kin flap was dis ecteil again and fullv molnlized It aaa advanced 
inferiorli and po teriQfl' until it Ia> mtfaout anv ten ion alongn le the gluteal prominence 
reaching the po 'erior hin border The flap was not stretched h\ sutures al)o\o and below 
but was allowed to contract filling the irregoiarities of the 1 on contour \ dermatome 
graft cotered tlie •'ecoinlan defect above the flap (Fig 3 Z)i The closure was done 
'Mill uWtcineous eotton sutures an! silk on the <Jcin surface The healing «a« uneventful 
The patient «a ntte 1 with a re enforce! canvas bell ani was referred for phvsicnl rehabilita 
tion Ills complaints wer< that the pelvi felt iio afe nhile he « ilked and that he fired easilv 
both atirilutable to the line fracture In \ugn«t 1946 he «aa di ihargel tPig 

The jatient «a« ex imincsl again in luoc 194S two jears after di charge He had dis 
cardcl the canvas belt nas able to walk without a brop for con i ierabte distance* and 
could pcrfotni light phx icrd work Powcl funetjou was novmal The defect in the I one 
could not Im j ilf ate 1 1 ut u is vi uabred reidil/ by x ra>s ( Fig S ' 

frtMM'Rh 

\ case of a posterior intestinal hernia with cKfiasne ilesfnietion of the 
surrounding soft tissue is deacribed The following features in th< handling 
of this case dcsen e emphasis 

1 V large I on\ defect m the wing of the line bone wos obliterated with 
out recourse to foreign material utilizing the surrounding sott tissue iiLside 
and outside the pelsis The iliopsoas muscle was made to form the internal 
djaianiie blockade w bile the external oblique muscle w as utilized for an outer 
dynamic laser The intcnening space ssas obliterated SMth static tissues 
which also reenforced the tlosure A firm stable repair was accomplished 
and no recurrence could be noted when last e\oi»mod two and one half rears 
after hermorrhnphs 

2 F\tonsi\e rcsurficin^ of this area was toincnlcnth effcctul with a 
well padded contiguous flap Since the only aeailible contiguous flap was 
inadequate in size it was rotated info the desired position in three stages 
The repeated dissection of the flap fdcla'ing) assuiid its sitalits and made 
it possible uith each conseeutuc stage to ade mce the flap turther 

3 An attempt tc* suture the skin flap even under the slightest tension 
o^er an irregular base of sclerotic lone led to nomdherence of the flap oiid 
formation of a subcutaneous sinus Tvcision of the tract t«m[ionrj skin 
frraftint. and fimlh further adeancement of the flap uere ncecssarc to com 
plotc an adequate resurfacing 
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Ruort of Two C^^fs 

J^MES f ■M^«^RO^F 5l I> ,* \ND tBFDBRIEK J JIcCBFVDY Al 1) f 
Rochestfr, Mis\ 

Hirit^ opproach i% on nmisuit one it i% roreli doscnljul m sumeal 
i. tc'ctbootvs and infrcfiuenth wsed b^ sorjteons but it dois nffir Jnan\ ad 
vantages m facilitating repur of a femonl hernia Therefoie wc wi-h to 
describe the cxtrapenttmeal appronchlo funonl hernia as siiffsesied bi Ilenn 
and to report the cases o! tno patients seen at tlu Jlno Clmie m which this 
technique was aatisfsctonh emploxed 

Tiie pxtrnperitoncal approach to femoni hernia was first described b\ 
Ilcnp}' in 193C He rcto^nized (he excelUnt possibilities ol this approach for 
the first time when in perfonnine the operatiojK for bihiteril lesions o( the 
lower portion of the unnars tract hj meins of the muUnic estrapcritoiml ap 
prooch he noticed the rcmaikaWe amtomic exposure it presented of the femoral 
region He fumsclf said fu « thin pifient hs soon as fii> hand lud diipJaecd 
the pentonenm from hcside the bladder the mcw obtained of the four relesant 
structures (iimbeiints Iigimcnt the hinder edge of Ponpart s the fascia 
covering the pectuieus and the external Uiac som was like that in a specimen 
prepsnd for a demonstration 

Pig 1 doinonstrates the \icw of the femoni hemn ond Us iclated anatomic 
Structures ohtamcil In means of Heni' s cxtrapcrilonenl approneb Pint ol 
all optimal exposure is obtained bi placiiu; the patient in a modified Trendclen 
burg position K low midluic incision is made and after the recti mmcles are 
separated the unopened penfonciihi is reflected from the lateral peUm wall bj 
blunt gauze dissection The hernial sac Oinibcinat a ligament Poupart s liga 
Jnenl Cooper s hgaminl the pectineal fascia and the external iliac aeiii are 
easily identified In most eases of inearcerited femoial hernia Oimbcniat s 
ligament niiist l>c iiieisid m order to rehoe the constriction nhout the nceh 
of the sa< The exposure piouded b> means of the cxlrapenioiipil approach 
jnnl PS it possible to do this essih without tear of injuring on nnomalmis oh 
tnrator arters in the event one is present 

The femoral canal is easili repairwl with the liganientoiis stmciiiics md 
neighboring ves els in clear new lonparts ligament is hrouJit down and 
sutured to Cooper s ligament as far latonlH as the external iliac vein If iheie 
is too much tension on the sutures a «»«// fawsf llap ein l/e nht/} from the 
pectineal fascia and eoapKd to Poupart s ligament \s a rule this procedure 
is not necessaia 

StFOKT Ol O IS/ S 

\ womsii ,7 Tears of «Be ttos ajnultel lo tlie h> pitsl on Mareli lli/S 
iJer conamnn was aeuie Stic eompIaiBeiJ of i^rere •! Inmioal r»in ivnl TomiliBg of iliree 
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Unn duration P.x yoarx inor to alnuxxion after a nwaV aeE%eTy tVie Md noted 
celling? in bofli groins The xnellmR on tb left ide had di arpeared, (lie one On the 
right persisted but ccrull le rtdu el ejsili 1> the patient 

\bout three hours hi fori, adm t*n the pUtent ci(KriCnceil a uldeu onset ol gen 
erahred nblonunal pun «>th vomiting Tlie ims in tlu. tight grom had become somewhat 
larger than u'ual and it was latl tenler and irreducible ''lie had pa el gas and fecea 
two hours before aJmi lOn 

On examination the jatienl appeatep to 1* lo gwol general phvi>'i.al conlition Blood 
pTi sate aax 131 m»i of metentj tsttAv ail W moi lia toUc The pul e rale was SO 
beats jer mmnte and the tompiraliiic nas aortril Tl^ ebtoraen n9s oft, flat and non 
fender The peristaltic activity spjiatel novoiil lb re nan a Urm tender ma s the site 
jf an c g m the right femoral region 1 cductiin of tbe mass was not attempted Further 
examination al o re eaVi a small ea ilv reluiible femoral ternia on tbe Ipft side Labora 
torv te la acre tntlun the normal ran^e 
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rp^pectne ffmoral ranal wi'. fic^IIest On tUe «glit sde the neck of the fac which had been 
incnreerateif wia leteasid ine« mg Citobenurt'a ligament The aac was opened and the 
content ptoted to bo viable onientuiu which waa readily replaced m the peritoneal cavitv 
The neck of the oac was ligstoil and the evreaa naa eici ed The eac of the femoral hernia 
on the left Bide was disponel of in a similar itianner The femoral canal on each side was 
then olliterateil 1y coajtini, Poapart s ligament to Cooper’s ligament as far laferallr ai 
the estemal ihac vein with nonah orbable suturea 

The postopontive rourho was uneventful and the patient was dismi »ed from the hos 
jital on the ninth pn toperativc ilaj 

2 — ^ wiman "10 years of age came t> tlic Chnic »n July, lots because of a 
recuTrent femoral hernia on the left eile of three month* duration One year previous she 
had hatl fin al dominal livtiercetomy for fibroids and a rep<iif of the femurnl hernia else 
where Results of pin anl examination were e entially negative except for a swelling the 
Site of a watout in the left ferooral region anl thrombo ed external hemorrhoids 

Btiause of a hi toiy of rectal Ideeliii), iwl the presen e of eJternal hemoriheid , 
proetologi' exaniination wb jicrfomel tie next niornint, Externnl hemorrhoids and an 
acute angulation of the sigmoid were the only «hbannalities notel in the rectum anl colon 
T)io procedure wns niodenifelj pstnful for the paJtenf 

Two houra Intir the intienl be}.ai» to experienie tiffnse nbJotoinal pain of moderate 
seventy which was aggravatevl by deep respiration Pvaintaation of the abdomen revealeil 
market! tenifroe » an I relouttl tcnleme * aero s (he entire loirer portion of the aHonien 
ftltliougli tho abdomen remained sift The reiurrent femoral hernia wan easily reduce! Tti* 
temperetiiri was oci t y the pul • rate was tw an I respirations were ‘0 

The pMient wa obvnevl for a few hour hut m «ew of the fact that (he abionunal 
yam anl tenderne s perm ud, xho was admitted to the hospital A surgical consultation 
was held and lecau b the |o sibilitv of perforation of the bowel eoul] not to txdudel 
It was dcei !ed to I erforin an ex| loralion 

Alnlommal exploration reiealel a con ileratle amount of thick cliMolate-eolored floil 
in the pelvic eul do rue Tins wa cloane.1 out anl further evibratiin revealed a ruptured 
cliucoUte colure 1 evst of the lift ovatv which ha I peobably teen the sue of a tangerine The 
lower portion of the signtoi 1 an I the recto ignuiid were llrmlj a llierent in the region of the 
ijat In view of the patient a nge the previous livelcrecloniv, and the wilesprenl enjomc 
trio IS hU Ovarian ti us «ns retnovcil 

The f*curr nt left fnimrsl b*rnia wa> rei>air I at the eanu lime The extrnpcnloaesl 
njproach of Henry ws u el and Ibis was areonipli hoi through the name inei itfa Tlw 
parietol petitoncom was riflecteil from the Ufr portion of tlw Hvi wall liv blunt e«uie di 
section uni the 1 (t femoial region was eximeel There wns a amall ujening owe nanrltr 
inch m Innictcr IsUral to rimberoat s ligament in which there wae a *niall hernial nsc 
The BBC was rclucel anl oHiieraiel huI repair of the fem 'ral canal wa* comileted »« 
dcsinbed m the previous in e htjiosnre of the nght femornl rei.ii>n revpidpl a molerMelv 
enJaryel fcrnorsl cnnaL This na« Close 1 nt the rune time 
\n uneventful po«fi p' rstive enurse en u I 

blUM \K\ 

In till- past there h-ivt* Imn esscnluiWs two approaches to {emonl hcriwa 
inmely the infi nor nr fcmonl appioneh ami the superior or inRiiinal opproach 
or some tombiiution of thesi two Ilcnrv s teehniqtie mav lie comiderciJ (hr 
thml nuthoil of appuneh to femoni hemn The following are some ot lh( 
mhanfi-ts nffcroil hv Jus eslrupentonenf ini<{lmn exirfisiire of the femoral 
cinals 

1 It lias been estimated that approxinulelv 20 ptr tent of femoral hernias 
an, bilateral* In such ease? the hemias nii lie repairerl h\ this tichnique 
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through one incision ^\ hen a ungle femoral hernia is known to e'Cist and this 
approacli is used it is possible to vistiilizc the opposite femoral canal s\it\i ease 
and thus determine whether or not the defect is bilateral 

2 An abnormal obturator arten maj be ligated under ixctlleiit exposure 
Tins arten is prisent in 20 per cent* to 30 per cent* of tin cases and is a 
real hazard particulaih in earning out a femoral tspe of icdiiction and repair 

3 If ligation of the neck of the sac is earned out at its origin a peritoneal 
dimple Is not formed os a starting point of a recurrent hernia 

4 The contents of a stiangiilateil femoial hernia aie leidiU dealt with 
tlirough this approach 

5 A femoral hernia max bt repuied eoiiieideiitalh witli net css in sui^ical 
measures m the lower portion of the abdomen 

6 The llenrx technique furnishes excellent exposure of nntomic structures 
adjacent to the femoral canal 

In an oWse mdnulual we x\ould not adxisc that this technique of repair of 
femoral henna he used routineU boeanso the thick outtrior abdominal wall 
makes exposure difficult Howexer one of tis (I E M) reccutlx combined 
the femoral and the midline approaches m repainn,. a large incarcerated femoral 
hernia on the right side of a man who weighed 240 pounds I>aeh ipproieli 
complemented the other m this diflicuU operation 
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respechvc fen, oral cunal „as excellent On the right «4e, the neek of the sac which had been 
incarcerate,! was relea el bv incising Gimbemat a ligament The ac was opened and the 
content rrnved to be ciable omenfiun which wm readily replaced m the peritoneal canty 
The neck of the sdc was ligated lOil the excess was excised Tlie sac of the femoral hernia 
on the left side wis ilwpo ed ot la a mmiJar manner The femoral canal on each aide was 
then obliterate! ],y coapfmg l^oupnrt x ligament to Cooper s ligament as far hterallr as 
the external line vein with nonabsorbable sutures 

The postoperative cour e was unerentfol srul the jxtient was dismis ed from the hos 
pital on the ninth poslopcratuc day 


Case 2 — k woman d9 vests of age came to ttie clmn, m Jutj, I94S becanse of a 
recurrent femoral hernn on the left ide of three months duration. One year prexious she 
had had an ahdoiniml histercitomv for fibroids an.1 a repair of the femoral hernia else 
where Eesults of pliysual examination were es entmlly negatire except for a swelbng the 
sue of a walnut in the left femoral region and thrombosel external hemorrhoids 

Becau e of a hi torj of mini bleeding an! the presence of external hemorrhoids 
proctologi caammatioB was pcrformeil fie next morning Exterml hemorrhoids and an 
acute angulation of tlie eignml were the only abnornixlities notid in the rectum an! colon 
The procedure was moderately imintul for the patient 

Two hours laKr the jatient le^aa to expenenee diffu e abdominal pam of moderate 
sevotifv which wss agtraxated b> diep re piration Fxammstion of the sbilomen rerealeil 
marked lenderee s and rehonn I trnOerne s across tU entire lower portion of the abdomen 
although tlie ablomm remained »ft Tlie recurrent femora! hernia was ex ilv rtluced The 
tfinpersturc was hoS p the pulse rote was 8il anl respirations were 20 

The pitient was ob crvel for a few hour but in »iew of the fact that the abdominal 
pain and tenderness persi le! (le vras admitted to (he hospital A surgical eonsultatteii 
was held and hectu e the | > sihihis of perforation of the howel could not he excluded 
it was decided to perform an exploration 

AblomiTial explornfion reveatel a con idemhU amount of thick chotokta colored fliiil 
in the pelvic lul le ac Tin wxe ilenmd out anl further explorxiun revealed n rupture! 
eliocolsto colereil c,et of the loft oiarr irbitli hs } probablr been fhe swo of a tsnperine The 
lower portion of the igmeil and Ibe recto igmoil srere firmly alherent in the togion of the 
cv t In new of the patient s age, the preiiius Uyslere toms xnJ tlu wile pread enlome 
trio is all oTirnn ii ue was removed 

The recurrent left fewual hernin »a reputed at the nme time The eitrapentoaeal 
^pjiroarli ot Henry was ii el anl this was aceomplishel through tite aame inci ion The 
parietal peritoneum was reflectel from the left portion of the pelvic wall hy blunt gxure d s 
section and the left femoral region was cs(o ej There Was a small opening one quarter 
incli in diameter literal to Cimhcrnst a bgxment in which there was a small hernial sac 
The sac was redmel xnd obliteralnl soil repair of the femornl csnsl was completed as 
desenbed m the previous cn c Exposure of the right femoral region rciesletl a moUrafelv 
enlarge! femoral vanil This was dio el at the sime time 
\n uneventful j rsfoiierilivc f nr e cn ut 1 


SLJ1MAE\ 

In the jiTvl theie hx\c been essentialK two apiiroaches to femoral hernia, 
uanieh the infeiioi or femonl approach anil the Mtjicrior or inguinal approach 
or some comlnintion ot these two Hcnn s technique may he considered the 
thml method of xpiiroieh to ftmoial hemin The following are wme of the 
advantx^is ofTerecl In hix e\trapentoncil midltnc (xi.osiiie of the femornl 
ctnals 

1 It has been estimated that jpproximateh ,3) P*r tent of femoral hernias 
arc bilateral* In such cases the hemm can he repaired In this technique 
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through one incision When a Mngle femoral Luma is known to exist aiul this 
approach is used it is possible to xisnalize tbe opposite femoral cnml with case 
and thus tletermine whether or not the defect is bilateral 

2 Vn abnormal obturator artera max be ligated iindei txctlleiit cxposuic 
This arterj is priscnt in 20 per cent* to 30 i>er cent* of the cases and is n 
rtal hazard partieiilailj in earning out a femoral ts])e of i eduction and repair 

T If liention of the neck of the sac is earned out at its origin a peritoneal 
dimple IS not formed as a starting point of a rccurient henna 

4 The content'’ of i stringnlalwl femoral hernia aie rcnlili <1t ilt with 
through this approach 

5 \ femoral hernia inai be repaired eoiiieidentalli witli iieccssiia siiij-ital 
measures in the lower portion of the abdomen 

6 The llcim technique furnishes exeelleiit exposure of an itomn structures 
adjacent to the femoral canal 

In an obes< indiMdiial we would not adnsc tlut this technique of repair of 
femoral henna be used roiitincK because the thick antirior abdominal wall 
makes exposun difficult Howerer one of us (J E ) recenth combined 
the fernowl and the midline approaches in repainng a large incarcerated femoral 
hernia on the right side of a man who weighe<.l 240 pound* Paeh approach 
complemented the other in this difficult operation 
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RESCCTIOxY OF SEGJfENTS OF AURICULAR WALL 
An E\perimfntu« Study 

Alexander BRUNSCiimo, MD, and Guy F Robbins, MD New York N Y 
{From the Memorial JIospiM Center for Conecr ana Jlhcd DiseiuesJ 

C ONSIDERABLE interest has now deseloped m the siir»er> of \aseular 
anomalies involving tlie great lesscU near the heart patent foramen ovali-j 
acquired valvular disease of the heart, revascularization of the ventricular 
walls etc The surgerj of eardne tumors, however has received scant atten 
tion and this is readily understood beesiise of the rarity of these growths Bed ’ 
cited an instance of successful resection of a localized tumorous mass on the 
left ventricular wall with relief of symptoms Intracardnc neoplasms would 
of course present more technical difliculties In a recent monograph entitled 
The Tumors and Poli/ps of the Heart, Mahaim of Lausanne apparentlv has 
leviewed all the literature on the subject including pathologic anatomv, phjsi 
ologj , and clinical diagnosis of sll tv pes of cardiac neoplasms The ninth chap 
ter of this work is esseiitiallv s theoretical discussion of the possibilities of 
surgical escision of cardiac neoplasms, the author strikes a somewhat optimistic 
note stating that if surgeons can remove emboli from Iho f.icst vessels near the 
heart, it should not be a far step to escisc an intracsidiac papilloma especiallv 
if the hose is uariow snd well circumscnhcd On a recent occasion the problem 
of ovcision of an intra surtciilar and prcsumabl> pedunculated papilloma pro 
duLing 1 hall nlve action to temporan vnhuhi olr>trnetion was posul to one 
of us (AB) bj Professor \ Vsnnoti of liaiissnne such a diagnosis having 
been mode cliuicallj hj him in \ middle sud male pstienf The operation was 
never attempted the patient since has dud in a lomote locahtv and necropsy 
wss not obtsined 

With no experience on our part m the technical problems of the surgerj of 
the siiricular wall in man, the experiments rccoidcd below suggested themselves 


EsiFKiMENTs OS rvepns 
jraiupiilitinn of the heart 

j'S J— Weight 8 pounit fonrteen oonees Ch]«ro£onn ancsthe iv No dsept 
lie Left chest opened hy inrmon along loner left sternal margin Pcncarlial 
d to expo e heart 


(•s) V 


(b) 

(e) 


idea marlellr conipres el between fingen fer 10 aeronds Might .Uatation 
' f nirtina of normal best 


chest openel as in EB 1 

Rivcral rapil compre sions of Ibe entire heart Here 
dilate! markeJIj with devth of the amianJ 

1S4S 
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\cU^ 6 PESECTION or «;egments of \URICULVE ■W vu 

^ mb« 4 

rBJ-\\c.glitllrou«^3* Ether -uiesthe la No h cptie technique Left che t opencJ 

as m PB 1 anl PB 2 Heart espo e^ t. . » 

Auricles compres eJ mth fiuge” 15 seecmds on two occasions Return of normal 
beat but then rap.l dilatation of all ehambew \itet ^onJ comprc ion d'kfition di 1 not 
uicrea'^e Vut heart became arre tel and inbUt ded Opening ami closure of i otated portion 

of lift auricle ^ ^ 

i —Weight IQ pound S ouneea Ether snestbism No a«tptic technique Left 
che«t entered n<< m prerious erperiment Heart expo ed 1 rubber hod mall eurred 
hemr tai aras pl-cel traosier cIt across base of kft fturiculir appendage The i olated por 
tion of the latter was openel, interior eianiinel and the opening then do e<l srith a con 
tieuous stitch of 00 silk on a curved atraumatic peellt The damp wa remorcl and i olated 
pottion. of auricle again filled with blood Heartbeat apparentlr normal eeven weiks later 
the ammal was abre ani aetire (Fig 1) 


LijiaUire isoblioii of auncnlar ippcntla^e with eKciision of laolatcil scgmeni 


(lies 2 and 3) 




Fir i—DisRriin matte tllu trat'on of «i|Mrlni«nt PU 4 4 Puhbersind small curicd 

h nio tat appli <1 to ba e of auriouUr oipenJaee Tie latter lias birn sllit nnl Interior 
examineil B inel Ion has been r«(alred l>> continuous uture sn) clump lemoatd Normal 
h artbest. Aninidl urilicd 



m lA and PB tJ —In IheM* sjumsls the lift ili of the the l iins opcntl uoler 
ether nne fhesia No a epfii. (echnique V iIL li^tnre was plired about the ba=e of the 
left auricular appenlages l-eneaih a ctjercl hemostat which was nppliel transver tly aero * 
thiir bti es The ligature was tied ihna doing the appendage anl the portion of the 
auricular wall di tat to the ligature was ent away (lig 3) The e jnea ured S to 10 mm 
in length Tin hearts appaneotlr cootioael (o beat Dormalh The animals died in twenty 
i* and forta eight lioum re pectirdy Neerop \ revealed wile*{real roediastmitis ( \vjp- 
tic tcchniqiu. had not boon em( local danii(. operations) 

rn IB PD T anl EL iB— Eipcnoieiits aa before One animal dieJ during the 
eipenwent (sBestbesia) and in the second (he annele was traumatically rupture.! with death 
from hemorrhage. The third animal snraisc-l an] was normal during nn obserratio 
of Mveral wocha. 
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TB 1C BB tc BB IB 4C an,l e/ — f»perim<-nf »« brforp Nr, „ dtic twlmiouc 
Two aninnU aunnol nnd were -well ten da\B oftn opeMtion Two died diiTini, tlie opera 
tion of bihteral imeumotliorax -UkI «e«l«ital iwiTerenee of a pulmonirv artery, respeetively 
One iurTi\el eix weelss and dicl of left wnpxfjni 


nXlllUMFNTs On IKhN 

Dofts ol both sexes niitsthetized «ilU nwnbiitnl and ether (posjfne 
I'roistirc) ^\i{h rcgulnr a>ti>tie procedure i Iineir incision tias muh alon^ 
(he left marg-iii of the stcnnim to enter the chest cwit' and expose the pen 
cardial sne The nnfenor surfaci of the latter nas grasped with two hemosfats 
a)ii} hetneen ibetn a smill mmjon made which was enlarged to exposure of 
the sntirior 8S|>cct of the fieart 



>!( 3 ->Pliotntrsph of (ormnUn har«)<ned MCtn«nU of auri lo« an] ourleuUr an> ndaffca 
exiit«d In exporim nu on rabbits iS c i«st ) 



Fit’ t — Jhotfi-raph 

after one surleular »p 1 > n ' 

*gpeni]»get 


of heal d wounte n uitinc from tael ion of auricular append lea 

The margin of the tip of the light mmole w is eiasp'd "dh “ cursed 
hemostot ancTthe srhole aunck pulled upnnrd \iiothcr cimrd hemostat was 
applied to the lese of the anriele tnnsscrscls and that portion of the annm 
above the damp cut awm V lijnhirc was applml beneath the cliniii and 
tied The perwardial sac was then cl(iM>d tFi„ 4} 

Following the operation the ftcirt erhihnetl iia nppr«:jaWe chinte nor 
showed even a slight general diltt-ttion 
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Mwt of tlio inoiwols an Mimiimizwl is follows 

Dog J7— Convale ccnee uneveolfu! Di po el of ix weeks after ">"■ "o 

ai parent abnornnlit' 

2)og i! Ttecovery from operslion eati factors Oa sistli »lay el'? t wound np^icited 

infecfeil and bl.d On the nmtli po toperalne dav tlie animal appearei! very ill onil was 
acrifiieil Neeropsi revenli 1 bihteral lobar pneumonn aol infected wounl in chest unll 
Wouul m heart henlel and clean 

/Jo _7 13 — Coninle ence uneventful Di r® ®f k)g nine week after opcrition \o 
al normalitj at this time 

Dog it — Lpnn inei loA of fincarJinl «ne there «eeniel to be <lin«e a Hie ions obliterat 
mg the peraarlinl casifs tVlien tbe-^ were being et>arvteil n Isrge rent was prf»1uce1 m 
the auricle with exce ive hemorrhage raj id collap e of the animal an! death 

Dig lO—ConsaU eince uneveotfnl l>*g <]■ [wi«e 1 of t» weiVs after ojeraticn "No 
sibaoTTOalitv 

Dog tl — Conval -senre uneventful I>og di fo»el of weeks after oj'erafim No 
nbnnrmalilv 


Wstl.'-sION 

Portifins of tlic \cntriculjr wall were sinxessftilh csosfil m the «Jo" In 
Miirnj’ after \>iehmtinr\ \asc«lnr otelwsion nuiitioned proMoush Ikck 
aiitcossfnlh removed a ttimormis mav. from the vetitneuhr wall of a Imman 
patient 

In the rahhit experunents j«st «.\nnmartted it w is shown thit nttrUid com 
pression of the heart for periods of 15 to 20 swoiids was followed lit dilatation 
of nil chambers and wlitn the eomprtssioti was rejicatcsl bv death One c\ 
pvTiment dimonstrated tint a portion of the anrteV eowld be temporanh isolfttod 
In coinprission and oiiened and elosetl h\ sutuic withont appaient jvermiiieiit 
disturlniiKs A third situs of « xperintents illustrated tht feasiliilitv of excision 
of pan of tin. nmieuhr appinda^e distal to i damp with rop tir of the clamped 
si^tnent Similar expirmtenK on a series of does earned out with aseptic tech 
ni«uu also showcil the ftasihililt of nmovtl of a lar^e se_ment of ntineiilar 
nppendisc wnboin inteirnplion of normal heirt attmn and with prolonged 
sunnal ol the ntunnls 


Ri I ntexers 

I Peck llsuU O Sction on Surge-s of the Heart *nl ren.-irJium m Clin tmher s 
TextiH kofSurgon rbihVljl.ia 1<>4. tl H «!sunler Comjinv p 100- 
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DLLAYEU PRIMABl- CLOSUEF OP CONTAMINATED MOUNDS 

A HepORT BvSED OV PoBTi Ca-SRS 
Joseph II JIorri^, M D , and Georce II -Mortis, 31 U ^ icksblrg 

(trom the Surffveal ^wt,o« pf The Street Ch«,e and ilcrci/ Bofpttat} 

JN SPITE of lectnt adtances made in the nianagcnient of ^\ounds of ill t\rcs 
1 there remains i high incidcm^ of postoperative infections m grossly con 
taminaJed rounds Primary cJosnre of stiq^ieal incisions is usuallj followed bj 
uninterrupted liealing hut svouni, contaminated hj frank pus or Ij the con 
tents of the loner gastrointestinal tract, cspcciallj the colon often become m 
feeted if closed primarilj 

Secondary closure is the term applied to the tcthnniue of the dehjed cloMiig 
of a wound hj rcMsion and suture, tint is b% mobilizing the retracted si m 
margins and excKinj, the granulation tissue in the base of the wound Delaj ed 
primarj closure ma\ be defined as the technique of c]osin„ surgical incisions 
or accidental wounds prcnously prepared, after a penoil of dehj hut without 
revision being necessan \ delated primary closure may be done from twenty 
four hours following the original preparation of the wound until five or bix 
dass later ^ Aftir su days the skin margin will begin to retract inward and 
granulation tissue will appear in (he wound making sceondarv closure iiccessiri 
Primary closure ot previously debrided wounds after a period of delav 
was first used by French surgeons dining Borld 3Var I* Then technique 
consisted of pnmaiy dvhiidcmcnt, flavine pack, and closure m srs days A 
eultine was taken twenty four hours after the primary debridement and if 
hemolvtie streptococci were found the wound was left open The advantages 
of this procedure were (1) the practical etimiuation of gas bacillus itidcfwt 
and (2) marked diminution in the number of pyogeuic infections The tbs 
advantages were the possibility of secondary contamination of an open wound 
and the neccssitv of two operations, instead of one The advautages far out 
weighed the risk of wfeftwii incurred m primary suture of doubtful vioundv' 
This technique of delayed primary closure was revived by Collcr for the 
management of f,ross!y coutamm-ited operative incisions c«pc<-nHy (boat con 
taminated In the contents of the lower gastrointestinal tract AVhere primary 
closure was done he rvporte<l an incidence of 50 per cent inficfton i/i itotimh 
contaminated In the contents of the lower bowel This was true in spite of the 
fict that It was customary to uw a drain In Collcr s senes delayed pnmnn 
closure was done m twentrone cases There was uniniermpted healing in all 
patients ewept one who developed a trivial infection * 

The same organisms may be grown at the time of completion of a delav ed 
closure that were prcMiit originalh in the«cgrosslv contamimfed wouiuU This 
sn""ests that the technique does not have a bactericidal or bacteriostatic effect 
hut''in some way prepares the wound so that it is morL resistant to invasion b' 
Received tor poblicmllon "No^ 8 ISUS 
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the organisms prevent ‘ L^en when mfccUon occur* tt tends to remain localized 
to the surface of the wound nitbout tlie production of a spreading ccUuUtis’ 

It has been shoim b* du^fortier that mcisions m the abdominal siall of guinea 
pigs contaminated with S/ctpAyfococcua aureus hetnoluluu* base little resist 
anec to bacterial iniasion during the first six hours Vftcr the wounds had 
been closed tneht hours and the bacteria applied there Mas infection but it 
usualU remained localiied From thw time onward the ptrccnta„c of se\crc 
mfiction steadilj decreased for the next fise dais after which time it was no 
longer possible to infect these wonniU hv swabbing organisms on the surface “ 

There 15 a minimum of dcnialwcd tissue m surgical incisions but in spite 
of adenuate hemostasis and wound coaptation there remains a sariable amount 
of blood clot and serum in the wound especially m the fatti suVutaneoas tissue 
This blood clot and scrum prosidc a medium for growth of all ti pcs of aerobic 
bacteria Dcsitalized tissue althouah sroaH in amount prosidcs favorable cir 
cumstanccs for the growth of anaerobic orgauLsnis* It has long been known 
that granulation tissue is more resistant to all tv pcs of or;.amsTns than are 
unprotceted raw wound surfaces Thus hv pnmarv dclaved closure one re 
moves the magoritv of wound pabulum and provides the wound surfaces with 
a protective coating of fibrin Icucocvtes and iKCinning capillan buds 

The wounds selected foe delaved primary closure in this senes were grossli 
eontaminated either with pus or with contents of the gastTomtcstinel tmt If 
closed primarily one would expect a high incidence of serious wound infection 
with such cotilamination 

The (cchnuuK. used bj us is similar to that described by foUcr (Fig 1) 
The peritoneum and fascia are closed with mtcrniptcd cotton sutures ^ crtical 
tnattress sutures of suije filament nvlon are then placed deeph through the 
fat and sKm so that alternate sutures can be tied on opposite sides of the wcnind 
This prevents tinglin,? of the ends of the sutures whitli are left long to 1« 
tiglifcned 3at«.r Two small packs arc introduced from opposite ends of the 
incision, licneath the sutures roeetinj, m the center of the wound The vuiurcs 
arc lied loosch with a double twist single knot care being taken not to approxi 
mail, the skin edircs Arbitranlv fortv eight hours is selected as the pcncxl of 
delay liefore removing the pack and eompletmg the closure' This is done at 
the pstient a Ijcdside usin,. onlv mild sedation * * 

\t first fine tntsli gauze was ased for the pack but this Jater was replaced 
with ravon gauze 111 bv 114 mesh as described bv Owms’* This material was 
chosen }>cc3u«c it can l« removed wjlh less trauma to thi, wound margins Its 
c*x*’'icjent of friction ts low and the mesh is fine enough to prevent ingrowth 
of caiiillarv buds but coarv cnou-h to allow tor the absorption of senim and 
blood” The ra'on gauze pack wis saturated with penicillin {rntciihn and 
streptoinjcin or nonnal saline wlntion* • A dram was left in the abdominal 
cavilv m some cases and Ixncath the anterior rectus sheath in others In all 
the caves in which drains were used the drains were brought out through the 
wound 

From Table 1 il mav Iw sven that in this senes of fortv sue conseculive 
contammated wounds thtre vrere faurtccu infections &ix of theso were trivial 



DLIiAlED rRniAR\ CIX)SOBC OF CO\T UIIN VTED WOtNDS 
A Retort IUsed os Fobt\ '?i\ 

Jo-jEfii n Morris, AID and GioaoE II Martin, AI D , Aick'.dlro Alias 

(From the Surgifal Sectu>* of The StrM Clinxe and ifercy Hosjntal) 

TN SPITE of rc<*,nt advances made m the manascment of wounds of all tjpes 
1 there remains i high incidence of postoperatut infectious m grosslj con 
tamniated rounds Primarj closure of surgical incisions is iisuallj followed hj 
uninterrupted healing, hut wounds contaminated hv frank pus or bj the con 
tents of the lower gastrointestinal tract cspeciilh the colon, often become in 
fected if closed pumarilj 

Secondarj closure is the term applied to the tcclmifiue of the dclaj cil closin^ 
of a wound revision and suture tint is b\ mobilizing the rctrictcd skin 
margins and excising the granulation tissue in the biSL of the wound Dclaj cd 
primarj closure rnai bo defined as tbc tcchDUiue of closing surgicsl incisions 
01 accidental wounds pre\iouslj prepared, after a period of dthj but witlimit 
revision beiiu necessarv A dclajod primary elosurt maj be done from twcnti 
four hours following the anginal prepiration of the wound until five or sis 
dajs hter' Aftir six dsvs the skin margin will begin to letract inward and 
granulation tissue appear m the wound making accondarj closure nccessan 
Primar> closure of prtviouslj d^bndtd wouniU after a period of dtli' 
was first used bj Frcndi surgeons during World War I* Their technniuc 
consisted of primarj debridement flavine pack, end closure in six dsvs A 
culture Was taken twentv four hours after the primarj debridement and if 
hemolvtie streptococci were found the wound was left open The advantaeC^ 
of this procedure were (1) the puctical elimiualion of gas bacillus infection 
and (2) marled diminution in the number of pjogeme infections The diA 
advantae,es were tlie possibilitv of secondarj contamination of an oppii wound 
and the necessitj of two opimtions instead of one The advantages far out 
weighed the risk of infection incurred m priman suture of doubtful wounds* 
This technic|ue of dclajed primarj closure was revived bv Coller for tbc 
management of grossly contaminated operative incisions, cspcciallj those enu 
taminated 1 j the contents of the lower gastrointestinal tract A\ here primary 
closure Was done he reported on incidence of 50 per cent infection m wounds 
contomiiiated bj tbc contints of ibe lower bowel This was true m spite of the 
fuct that It was customary to use a dram In Coders senes dclaj td pnmirj 
closure was done in twentj-onc cases There was uninterrupted healing m all 
patients ixcept one who developed a trivial infection * 

The same organisms maj bo grown at the time of completion of a delaveil 
closure that w ere present onsmally in these yrosslj contaminated wounds Tins 
su'’"ests that the technique does not have a bactericidal or bacteriostatic efi’ict 
burin some waj prepares the wound so that it is more resistant to invasion In 
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Vol»m, 6 deLAI ED PRIM \pr CLOSURE or COST UIIVVTZD ^^OU^DS 

the organisms present * E^cn wlicn infcctioo occur? it lends to remain localized 
to the surface of the ivound without the production of a spreading cellulitis’ 
It has been shoiMi hj duMortier that incisions m the abdominal wall of guinea 
pigs contaminated with btaphylococcvs aureus hctnoli/ticui hue little resist 
anee to bacterial innsion durmg the first six hours After tlie wounds liad 
been closed tweho hours and the bacteria applied there was infection hut it 
usualli remained localized Prom this time onward the percentase of severe 
infiction steadili decreased for the next five davs, after which lime it was no 
longer possible to infect these wounds hv swabbing organisms on the surface ” 
There is a minimum of devitalized tissue m surgical incisions, but in spite 
of adequate hemostasis and wound coaptation there remains a variable amount 
of blood clot and serum m the wound cspeciallv inthefattv sul'cutaiicoiis tissue 
This blood clot and scrum provide a medium for growth of all tjpcs of aerobic 
bacteria Devitalized tissue allhoiuh small m amount provKks favorable cir 
cumstawces for the growth of anavtohie organisms* It has lon_ been known 
that granulation tissue is more resistant to alt ivpes of oi^janisms than arc 
unprotected raw wound surfaces Thus bv pnmarv delaved closure one re 
moves the majontv of wound pabulum and providis the wound surfaces with 
a protective coatine of fibrm leueoc>tes and beginning capillarv buds 

The wounds selected for delaveil primary closure m this senes were gtosslv 
contaminated either with pus or with contents of llio gostrointestiiinl tract If 
closed pnmanlv one would expect a high mcidenvc of serious wound infection 
with such contamination 

The technique used hj us is similar to that deseiibod bv Collet (Fig 1) 
The peritoneum and fascia arc closed with mtenaiptcd cotton sutures Vertical 
mattress sutures of single filament nvlon are then placwl dtcph thiough the 
fat and skin so that aUcrnalo sutures can be tied on opposite sides of the wound 
This prevents tangling of the ends of the suturit which are left long to be 
tightened later Two small packs arc introduced from opposite ends of the 
memon, beneath the sutures meeting in the center of the wound The sutures 
are tied looselj with a double twist single knot care being taken not to approxi 
male the skin edges Arbitrarilv fortj eight hours is selected as the period of 
dela} before removing the pack and completing the closure * This is done at 
the patient s bedside usine. onh mild sedation* * 

At first fine mesh gauze was nsed for the pack hut this later w as replaced 
with ravon gauze 114 b\ 114 mesh as described bj Owens’* This material was 
chosen becawse it can be removed with Ic^s trauma to the wound margins Its 
eocfiieient of friction is low and the mesh is fine enough to prevent ingrowth 
of capillarj buds but coirsc enough to allow for the absorption of scrum and 
b\w)d« The rajon gauze pack was saturated with penicillin penieillm and 
streptonijein or normal saline solution* • \ dram was left m the abdominal 
cavitv in some cases and beneath the anterior rectus sheath m others In all 
the cases m which drams were used the drams were brought out through the 
wound 

From Table I it mav lie seen that in this scries of fortv six consecutive 
contaminated wounds there were fourteen infections Six of these were trivial 
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there beiiis a serous disrharre but no delai iii uoimd hciliiiR TJicre ucre 
eisht sirious lufictioiis uith a «lela\ of front seten to twent\ tuo tla's m wound 
henliiifr llowenr in four of these mtrs alrdominal drams were brought out 
Ihroush the Wound and the continaeil dramar.e of purulent maten il from the 
peritoneal easiii eontrihuted to the wound infection In thne ot these serious 
mfietions drains were lift liencith the fa«eia and brought out lliroui,li the 
wound 111 nearl' eaera ease m which n dram was biousht out through the 
wound an infection occurrwl In oitli one east was there a serious infictioii 
in which a dram was not used 

Prams should be used infreqnentla hut when it is deemed neccssan to 
least a dram within a loealued intraperitoneal abscess it should lie brought 
out throiuh a stparate stab wound to present eontimied contamination of the 
incision If i dram must be left bineath the anterior rectus sheath, it too mas 
be brought otu through a siparate stab wound Ilowc'tr it would setm that 
the cMcasiori for leasing a drain beneatb tbe anterior rectus sheath should be 
infrequent since the icsistanee of this tissue to infection is high is compared 
to the fit and sulicutancmis tissue 
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The m-'idetico of mfettioji IwtL senous and trn lal in this senes of eases 
IS 304 per cent Ei^lit or 174 per cent were st-noiis infections with the 
majont} occurrmi, in wounds m which drains wtn used 

It IS not possible from this sludj to dettnume the ralue of pemcdlm and 
streptom\cm loealli, but it would s«m that these two untihiotics m aqueoub 
solution miffht be of ^ahle m tonjunction with deh>ed primar\ closure 


CONCLLSIONS 

1 Dela\ed pnmarN closuic wiU lower the ineidtnce of infection m grossly 
contaminated surgical mewions 

2 Of the infections that occur a hi^h percLntage will ht trnial without 
dclas \n wound he dm-, 

3 Drams from within the abdomen or benenth the anterior rectus sheath 
should be brought out througb a separate stab woimd 

4 Dai on gauze is an ideal pack because there is minimal amount of tnuma 
on remo'al 

5 It would Seem tint i>cn)cillm and streptomycin in aqueous solution base 
some antibacterial effect and help to prerent subcutaneous infections if used 
locdlly in conjunction with a ra\on pack 


RETERENCtS 


1 lembertoo J ile J aoO Btack, B M Dtlajed Clo urc of Insisio&j Mado At Closure 

of Culonii. StOBias, Surg 4. OI> t 76 vSj 390 1043 

2 lool E H Usr Wounl* Frimary and Voondarr Suture J A if A. 73 S83 3S7. 

1<*19 ’ 

3 CoUer F K and Salk, W L lKlaie>l Clo uro of Contaminated U duals 1 rebramarr 

report kun ^urg 112 .ot>270 1940 

4 Colter F K anlSaugtiaa 11 11 Treatment of Camaoma of Colon Ana Surg 181 


39 mil j94o 

5 Allen, \ \\ Smipo inm on ‘>uun«al Management ot SlalignancT of Colon Carcinoma 
of Colon ScrrcRY 14 So0 3io 1043 

' Ljon* C Flubs ’pliy of Wound Manageoieat to Lnited States Arrov, Ball Am ColL 


tlj<* U S krmv Report 


‘'Orgeona JO 14 l9Jo 

7 Lyon" C Fvnieillin Tberapi of ‘'orgK'il Inferiioi 
3 A M A 123 10071019 JiM' 

3 Bo enfilil L Deta^ed ^utqrf of War tVounds ScPCERr 21 200 207 lOf 

9 rams J Ji And Jone TB oWnatoas on WounJ Heiling CluueilStulr 

W "03 Cn«ootheTap> and '^e^ondsry Closuri Surg, Oyooc & Oli t 

13 5Iow^ E L S’OT J W an] na^ S C HeaUng of Wounds as Detornuned bj 
Sheir Tensite btrengtli J A 31 4 92 4'-i5 192» ^ 

1 BuMmi»r^ ^^I^eM-lanre of lleal,n„ Wounds to Infection Surg, G^mec & Obst 

rijon, Ideal burgieal Dn sing for «!or£ace Wound StTcECY 19 4S2 4 Sj 


J946 



STREPTOJI\ CIN TIlERAPi IN ESTABLISHED WOUND 
INFECTIONS 

JIajorFdwin I Pulaski ^sDlacyiESANT James P Cowell, Jb, 
JlEDtcu Corps Umtfd States Abm\ 


nnlllS js an analj',is of 200 cases of strcptoui^on treated nontuJwrcuJous j. 
I fcctions of soft tissues m hospitals of the United States Armj It corrob 
1 lies anti siiplemeiits nn eiiher leport • 


RESULTS 

The bacterial lion cultnu.l from 172 of the 200 cases ire listed in Table I 
Then, uere 2b acute iiifeeted dosed wounds not eultiiretl these were prxsumaWt 
coccal in origin fiinphylococcu^ aureus was predominant Two thirds of the 
lesions liad a mixed flora 

Out of 200 eases 135 patients were streptomaem alone The re 
maiMing 65 wen beinj treated also with pemedhn eien though penicillin alone 
had bcin incffeetne 

The results show’ that 52 per cent of all patients I'cnefited The lesponsc 
was (lotibtful in another 11 i>ei cent and negligible in the remauiinp 37 per cent 
Response to therapj was indicated hi the pathogenesis of the lesion The path® 
genesis fell into tlirco groups (1) edlulitis (2) superficial and deep abscesses 
and (3) iniscclJaiieoiis De‘<enption of the response hi the larioiis groups 
follows 

Oroup I CcUuhtts (Table !l) — / esions with eclhilitis occur o\er a large 
area and mas suppiuale Of the 52 pationis treated 00 per cent benefited anth 
cither strepfomscin alone or with strepfomjem plus pcnieiJJiH The JO percent 
listed as doubtful or fiiliires wen acute flares m sear tissue Adjusnnt meas 
iires were limitesl to needle ispiration or stahiioiind drainage The rtsults 
thui compand tasonibls with those obtained with penieillm alone The usual 
dase of streptomi oin n as 2 G/n daih pnen iw four doses for from four to sesen 
da 3 s Untoward reactions were rare with this dosage 

Group II, buiferficw! and Deep AbKessea (Tables III and I \ ) — lesions 
of superficial and dcip absiesMs are grouped together hicuise their rcsiimise to 
fherapi is similar 

The abscesses in the 71 rases {Tabic III) occurred m traumatic wounds 
the urinary sasfini and as fiiriimles and carbuncles Best results look plaet 
in infected traumntic wounds winre 61 percent wen benefited Improaeinint 
m the nriJian frict lesions w is onh 33 jier cent and with funuicfes and car 

buncles onlj 20 per cent 

For adequate nsponse the lollowing meisures weri. iieccssar> (I) me 
drainage and {2) appropriate excision of «had tissue I ailure with strepto- 
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in\cm «as uv,oPiatnl «itli (Ij rwurrenu oi lOlecljoit in «.Cdr (J) OiJtl Unmi' 
(3) constant source of reinfection from fistula or sums iinl f4) 
ilriiinci. 

Th» fel v<J5toiierutiie wound infwrttous fTulik U 1 atcounVM fin 40 pir 
iiiit of oiir casts Of these tesjony f^iiercenf Jeseloiieil nmJer the iiropliilactn. 
use of In 4(3 ot%es treatntent was l»v strciitonnun done nnd in the 

other 3o a oomlnnation of stie|>t<»n<<in jod peiucillm was used 42 i><i cnit of 
the rodents were Knciitt.d 13 pep wnt were donhUuUs iKnefitcd \m\ 4> iici 
cint ivin, unaffected The results with either jieniciJlin jdits stuptoiintin or 
strctitonncin alone were similar 

The postopcratiio infections jneJiwJed 2J of the ihdoniinal w ill IJ of tin. 
Hank, b of the jierijipuni ind 41 woimd tensions One halt ot thv noulmlin^ 







STREPTOM\CIN THERAP\ I\ ESTABLISHED ^^OUND 
IM'ECTIONS 

Fdui\ J P(f csm \nd Lieutesant Tames I Convfll, Jb 
^I tnirv! Coups Umtfd SriTts Abm\ 

ISTBODucrrioN 

•y’HIS iH im aiialjsis of 2(H) cases of strctHonijcm trialed nontulierculous in 
1 foettons of soft tiisccs in hospitals of the L'nited States Arnu It eorrobo- 
mtes and siipUmonts an tnrlur lejwrt • 


RESULTS 

The l.Kternl tloru cultural from 172 of tiu 200 ease arc listed in Table 1 
Thcie WHO 2b a. nlc infected closcl wounds not euHiircd these wire presumablj 
coicnl in origin '■'lai)}iyhe>vrHt aurtut was pnwlominant Tiro thirds of the 
lesions had n mived flora 

Out of 2(10 nves IT] patients wen t.i'ctj striptomieiu alone The re 
miiimns C i wire bcuit, trenteil also with jK-nieillin, even thoiijjh penicillin alone 
had Urn inefTectiic 

The ftsults show that '52 per eiiit of nil patunfs benefited Tiio response 
was doubtful in another U p«r cent snd neeli(,ible m the remauiint, 3T per cent 
Ui*sponse to tlKrap 3 w is indicated li\ the pathoftcnesis of the lision The patho 
tciifsis itll into thru troiips {J> eilluhtis, (2) snperficjal and deep ahseews, 
and (3) luisiclhiicoiis Desenplion of the renionsc In the \nrious Rroups 
follows 

Group I rr//idifi^ (luhlt II) — 1 tsions with eillulitis occur oior o large 
iret and nis\ suppiiritc Of the 52 patients treoteil 90 pi r cent benefited with 
either stroptoinirm nloni or with streptoniiein plus pemetifin The 10 percent 
listed ns dimbtful or fuilurrs weu unite Hares m Mar tissue Adjuisnt ineas 
nros wcfi limited to noislle sspirnlion or stab wound drainage The results 
thus coui}nn<i fixarahl) with fhosc obtsinnl with penjciJlin alone The usual 
doNi ot striplunniin wss 2 (im dsih, gnen in four doses for from four to si sen 
diis Uiilownrd renctions wi rente with this dosage 

Group If, iSupcr^cml ami Drep Ahscewi (Tallies III and I\ ) — lesions 
of superficial iind deep shsi esses aje t-tonjied togethei beeuise thoir response to 
fhcrflp 3 is similar 

The nhsecssew in tin 'll nses (Table III) ociurred in tnuiudtu wounds 
the urinnrv ssstoin, and us /nmnelis and enrbundes Best lesulfs took place 
in inlccted tmumatic vouiuh where 61 percent were benefited Jmprosemeiit 
in the unnan tract lesions was onh 33 per cent and with fnrunclcs and car 


iniiicles only 20 per mit 

For adiquatc response the iollowing nieasuns were iiecessar> (I) tree 
dinuiage, and (2) appropriate csmion of ilesd tissue I adiire with strepfo 
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ust of ptiucdhu In 4C t3H> treatment was li\ streMotntem alone and ui tijt 
other d', a comhivavoti of itrepionyan «nj ncnicillin was used 4> pur cent of 
the patients werr Ivnefite 3 fJ f^err eenf wen doubtfulh bciufilcd ind 4) per 
rent Were Unaffected TJi^ \ufi ert^tr iKUiedlm pUts 'iticplonntin oi 

streptom'em alone were similar 

the postoperative mfectjoiM wOade^l SJ of the aMominal w ill U of the 
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&TREPT0M\CIN TIIERAPl IN ESTABLISHED "WOUND 
INFECTIONS 

■^LMOR Fnwis J PuMSM AND Lieutenast James F Connell, Jb., 
Mcoicii Coins, United States Arm\ 

INTRODUCTION 

•^Hlb IS on ana1}s.is of 20f) eiscs of streplomjem trtatcd nontuberciilou$ in 
1 fections of soft tissues in hospitals of tlic l-nited States Armi It corrobo. 
rites and snplenients an eirlitr report • 


BESLLTS 


The bdctorial flora ciiltimd from 172 of Iht 200 cases are listed in Table I 
There were 2H atute infeeted closctl wounds not eultured these were presumablj 
coccil in origin Sfap/iyfococrMt oMreut was pridominant Two thirds of the 
lesions had a mixed flora 

Out of 200 oases 135 pitients were ui'in ^freptomjcin alone The re 
niaimn^ 65 wert heinR trnted also with jienicillm, eien thout.li penicillin alone 
Ind been inclTcitne 

The results show that 52 per cent of all patients benefited The response 
was doiihtful in another 11 pi r cent and nccligible m the remainiug 37 per cent 
Response to thenpx was indieRed h\ tlie pnthogenesis of (In. hsion The patlio 
wOnesis fell into thne groups (1) cellulitis (2) superfienl and deep abseesses, 
mid (3) mtscclliueous Descripiion of the response Ik (he sanoiis groups 
lollows 

(Jroup I CeUult1h> (Tahlc 11} — Lesions with eelUilitis ocuir o^cr a large 
Treaandim> suppuntc Of the 52 patients trented 90 per cent benefited with 
either strcptoiujcm ‘ilono or with streplomjcm plus penicillin The 10 per eent 
listed as doubtful or fuliires were acute flnus m sear tixsiii Adju'ant moss 
ures wort liniilcd to ntullc aspintion or slob wound drnmiRi The results 
thus commred fnsorabU with those olitimed with penicillin alone The usuil 
iJasi of ' -to scion 


dn3s 


—I esions 

Rioupeil tojjelliei heniise mtii n ponse to 


of superficial and diep shsccsw 
Iheripj Ls similar 

The abscesses m the oJ (Sses (Table III) ociuned in tnuimtn. wouinis 
the urinars ssstein jnd as fiiriinelej. and csibimeles Best results took place 
m infected tramiiatic wounds where 61 per cent were benefited Improsement 
m the imnarj tnct lesions was onh 33 per rent md with furuncles md car 
Imnclesonlv 20 pet cent 

For adequate response the following meisures were nccessarj (1) tree 
dramas and (2) appropriate excision of dead tissue Failure with slrepto 


STREITOMlClN TirEr\r^ rN wound INFECTI0N‘’ 


C25 


7 Topical application, of streptomjom was of no laluc 

8 The tccominendcd dosage is 20 to 25 Gm streptom 3 cm q i 0 foi four 
to eight dajs Toxic met ions art untominon xnth thi^ dosage 


CONCLUblOXb 

StreptoriMiu is of benefit m surgical infections jet it is not a panacea 
It IS most cfTcctiu 111 ctimiitis, hut onlj moatraleU effectnr m ci^cs of adc 
quatelj drained superficial and deep ihsecss The most hi-neficial effects of 
thcTXps art ohtersed iti acute infections when the drug is gncii oirli in the 
disease Thus, the prinoipil u^cs of the drug irt- for grim positlii- and niiNcd 
iiifictions m which there has licen no tesponst to muximil doses of penicillin 
within fortv ci^ht to stvtnlj two hours or earlier if in iitio endenee of peni 
cillin resistance can be secured In chronic suppurating lesions the drug is 
useful onli as on adpnant to drainigc and section of compromised tissue for 
the suppression of residual bacteria In oiir experience topical application 
of strcptonnciii has not giitn good results 
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F|f 1 — Slreptomjcin fa tn«s4 to vivo 

Two-thirilt of open piogcnic surgic-il infections are pol^bactcnal Caieful 
baetcnologie ainliM-, of the wound bacteria and cidfiwe scnsitmtj testm,„ are 
nccl•ssar^ prcrn|Uisite^ to suwessful streptomxcm therapj This antibiotic 
haa inlubiton action on most aerobic gram negatne and gram posituc surgical 
orpaiiisms but wide lanation iii su ecptibilin isohsened and mitiallj strepto 
msun fast oreanisros are found i) Drug fastnm is a common factor 
in unsatisfactorj therapmUje rcspiaiics tor this reason, the drug should be 
used onl3 when properh mdititcd Tie requisites for successful streptomj cm 
thcrapi arc (1) streptomjem sensitiTt oi^amsms (2) a dosage of at Itast 20 
Gm ft da) (t) adequate Wood supplt and (4> sbsenee of necrotic tissue 
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abaominal ^\ounds were complicated by fical fistulas The usual daih dose of 
streptomj cm w as 2 j Gra for from se\ en to ten daj s 

Poor results accompanied the following (1) fecal fistulas, (2) forei-m 
bodies, as bone chips, plasties, silk and cotton or metal (3 ) unnar} fistulas and 
(4) sloughing perineal wounds 

Group 111, Miscellaueout W ound Infections (Table T ) —The miscellaneous 
infections ga\c the least response to streplomjem Thus unsatisfactory results 
occurred in cutaneous gaugnne Bnerger’s disease, chronic tenos\TioMtis 
chronic bums chronic ulccis and chronic fistulas In the 4 patients doubt 
full> lienefilcd, 2 with ccfhmia and 2 with decubitus ulcer, streptomj cm ap 
parcntlj initiated improiemcnt, but bnetena persisted and wound healing did 
not occur Tlie w ounds w ere closed bj excision and grafting 


T«LE \ Group ni Results or TnER.\pr iv 1.. Mi3C£LtA>,EOLs Wound istections 
Treated With ‘'Tteptomacin 
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One patient treated «uh «trcptom>cin and pcnklllin 


Topical application of streptomjem as omtnients, packs, and irrigations 
has been inclTcctnc in our hands Bacfcna cspecialJt cocci pjocyaaeus and 
proteus in infected sloughing and gramilTtioii tissue maj become streptomjem 
fast wilhm one or two dijs If biclcna arc not eliminated from wounds after 
two or three applications of streptomaun further local treatment is useless 

SUMMtIta 

1 Oicrall benefit in 200 streptomjom treated iiontubcrculous infections 
of soft tissues wa> 52 per cent 

2 Patients who weie treated also with penicillin sliowed no greater benefit 

3 Of the patients with cellulitis, 90 per cent benefited from streptomjem 
therapj’ 

4 Superficial and deep abscesses re<iuircd adjuiant measures for bene 
ficial response Of the r^^icnfs with mfeited traumatic wounds 61 per cent 
were benefited Furuncles and earbumics improvnl in pnlj 20 per cent of the 
cases while infections connected with the minarj tract were suppressed in onlj 
33 per cent of the cases 

5 In postoperatne wound infections 42 per cent wcic benefited Factors 
which contributed to poor results are listed 

6 Jliseellaneous infections (cutaneous gan^icnc Buerger s disease, chronic 
tenosjnovitis, chronic burns chronic ulcers, and chrome fistulas) had least re 
sponse to streptomjem 
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In the fi%e paUcnts o£ the acttU expenioentit t-foui’ glomerular filtration 
rate and ma-einnl tubnhr reahsorption of phosphite were nieisured for three 
consecutue ten minute periods before hicitnun ms idmmisteicd Then 
2 000 units of hicitncm neri idministere<l intritenoush in one to two min 
ntes follow eil 1" the idmunstrition of "GO units of hicitrieiu per minute for 
approsimiteh one hour Durnip tht litter piiioil tlu sinie leml function 
studns were iepen1e<l for si\ consceutne tininiimti ptriods As effectiie 
reml phsmi flow iml nnximil exirition of pin iminohipinirite ciiiiiot lu 
imisured sunultineowslx the forniei tenni fimetion w is determined in Tv 
tieiifs 1 2 ind j and the lifter m I‘ilunts4 iiid "» 

In the chrome experiments ail of the reiiil functions descrihtd were 
determined m eich of the six pitnnts liefoic iiul ifter the iiitrimusculir 
adnimistratimi of hieitncui I’ltients I 2 t 4 and 'i leieixed 40 000 to 50 000 
units of hicitncm eieiT six hours foi four to tlurfpin dixs Pitient C re 
ceiled three doses of '50 000 umts of linifriciii iiifniiiusi ulirli for two con 
sccutiie diis none foi the next mx diis iiid then foiii iniections of '50000 
units eieh lu the twentv foui hours priceciint the finil iem\ f\in''tit)ii tests 
In two pitunts 1 ind 2 iIm studns were Mjieited two ind fiUti weeks re 
speetiieli ifter the idmiuisintioii «t limiinin Ind been discontinued 
tftir baeitraem thenpi ui I’afient ”* the totil rend plisim fiow wis lUo meis 
\irod aecordiug to the I i<kpn«eipk' b\ detemunm^theirteijoienoiwdifttrcnee 
of pin iiiiinohippunit ei>ne< nlntiou in the poriphenl niternl mid tlie leml 
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iNolfR-trvr I B , Piiiudi ciiu. Pa 
fttnm the Unni oa llfpArtnnt o/ Strgnal SfvaKh Schools nf JllfiJicine 
rnmnUii of rfHH^S^taiiur) 

T lfl iupliui(osKi1\ of acIiHinistciid buitracm in iiuraals has 

been \\ell PSitablishul ’ * The tle},iee of iiephiotoxicitj of lysteiiiicallv 
ndmimstered bncitnein in man howevei, Ins not been definiteh confirmed 
Vinli ( <int nii(l \nto|t«F eoiichidect th-it hacitiacin produced '•erioiis renal 
damige m mice hut that it wis coiisideinbly less nephiotoxic. in monhevs 
In moiilccvs ncerotic icna! tubule cells weie foiiiul m tivo of the file animals 
studied In lOo pifiints iiho had jeceived lueifnejn sistemicilli for the 
treatment oE surpieal infectious the tndcnecs of iiephrotoxiiiti nett not con 
clusui * Plieiiosulfonphthnlem exnetion tests dctertninatioiis of mci jiitronpn 
or iionpiotem nitio^en concentration m the blood and frequent uujnh«es in 
V number of tlicse patients did not demonstrate definite impaiiment of renal 
function ‘ * lienal damast "is s«sp<cteJ boiieser hetausp ol the frequent 
occurieuce oC alininununa the less freipuiit appeirance of cellular elements 
Slid cists in the unne and the occasioinl deielopnient of oIi_uni or anurts 
It ins not posHiblt to state citeqoiK ilh whether the oliituna oi the anuna 
obsemd was the result ot liacilncin thcnpi the inteetioiw process or iihethei 
that nere the sequelae of im slbeswaiid ope ratjoji 

It MIS thoUpht idiLsibli to determine the tHuetioinl cipacitj of the 
Icidiiev hetuii and iiffei psienteul biiitium theiapi m patients iiho did 
not hue infeitions Olominilii filtntion nte uiixinnl tubulai reabsorp 
tjon of jihosiilntc iniMinil tuinihi excrttuiii of pan uninohippurate and 
iinil plisiiii tloM Men deteimmcd befoie ind aftei Bjstemie bacitncm 
tlunpj in ten lohinttei com ileseent siuRienl pstieuts mth no sioiis oi srmp 
toms of intietion oi renal iliseise niid no pilot eiideiice of functional reinl 
imp linn ent 

VKOr^URF 

«5odium thiosulfate iins used to mensuie the ^lomeiulftr fiHritioii i de 
lIiMinil Inbiiln icibsoiption of phosphate was determined aitei doubling 
the iintnl blood phosphate comeiiti Uion * AlaMini! tubular excietion and 
fTectup n-inl nlisnw floii vert iletermineil the foiniei at hit.h and the 
latter nt Iom blood pai i iininohippui ite concentrations* All blood simples 
foi these deffi 11111) itioiis ivere tiken fiom an imlwellin? artemi needle 
■Vriil ed chiiir-es in Mood conieiiti itioiis weie presented bj i con taut mtn 
t eiious infusion of the agents used 
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In the fi\e pitients ot the “Jcuti expenmentil group glomerular filtration 
rate and maNinnl tubular reabsorption of phosphate were measured for three 
consecufiio ten minute periwls before baLitraem was ndnimistcred Then 
2,000 units of bacitricin were administered mtrasenousU in one to two inin 
utes followed In the ndmimstratioii of *’60 units of hacitriLin pei inmuti for 
approMinateh one houi l>aring tht latter period the same lenal function 
studies weie repeated for si\ lonseeutise feiiiimmte peiinds As ifTictivo 
renal plasma flow and maximal ixtrction of pain aiiuiiohippnrite cannot bo 
measured suuuUaneowsls the former lenal fuiutiow was determined in I’l 
ticnts 1 2 and inmltlu latter m Pitieiits 4 ind "> 

In the “chrniin. e\peiiments all «f the rend functions desinbed wen 
determined in each of the si\ patients btfon and after the intramuscular 
administration of bacitiacin Patients 1 2 14 and 1 recemd 49 000 to lO 000 
units of bacitracin e\rr\ si\ hours for four to thirtien dajs I’ltunt 0 n 
cened three <losts of 50 000 units of bacitracm infrainuscularh foi two ion 
secutm dais noiu for the next si\ dais and then four injectjoiis of >0 000 
units each in the tweiiti four hours pmediu,. the final tcnal fun-tion tests 
In two patients 1 and t the studies were repelled two and four luchs ro 
s]iectneli after the admiiiislntioii of 1 aeitnein had bien ili'Cnntiiiued 
\fter baeitraein thciapi iii Patient "> the total renal p) isnia flow was also me is 
urod aeconlme to the 1 ick principle"’ In determining tlie arterioipnous diflui net 
of pail nimnohippurate coiuentrUioM in the |«erij)heial aifenal ami the roii d 
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\ND M Ri«\I \B PlIILini'LllIV Pi 
^’frowi Ihr Jliirr, tin ItflHrlntitil of Surgual J tvateh fthoiU Of iMutnr 
I niifr ir« of IrOHigltaixn) 

T ill iieiiliUitoxicitN «[ )U> adinuiistciul 1)101111(111 in uniuials lias 

boon noil os)a})Iis}i<<} ’ * of noi’limlOKitilj of sisfomicillj 

.idniiniMorod hidlraojn iii iiwti JioKtioc iiais not been tlefitiiteli confirnieJ 
'stiuli (\net nnd AntopoP loiuliulod tint Inntncm pioduccd serious reml 
(lunit.p m miio Imt that it wns oonstdoialilr loss iiephiotoxic lu monhevs 
In monkois neorotic icnal tuhiilc mIK were foinul in tiio o{ the fiic oniinaK 
studied In lO'") jidtieiits iiho lud loeuinl Inoitnitjn sisteniioalh for the 
tioatment of sui^ical inf((tioii\ the ciulcnoes ot iicjdnotuxieitv wen. not ton 
elusni-’ Phciiosulfonjilitlnlem cxcixtion tests di terminations of uici iiitrojieu 
or noiiprofoiii iutro,rcn coneenlrntion m the Wocsl and frequent iiumltsea in 
a miniher of these patients did not demonstrate difinite impiiment of rend 
function* lienal dainaSKe was suspected houeipr beeiusi of the ficqucnt 
oeeurrenee of nllmtnmmn, tin less fie(in(nt appenniice of cellular elements 
mcl cists in the urine tmd the oteasionil de\el«}>nicnt of olip,tirii or anuria 
It ms not jios,sihle to siatc tntt.oiHilli uhethei the oli^zitna oi the iiiima 
ol)scr\id was the itfsult ot hacili nm theii|»\ the infutious proeexs or whethci 
thej wen. the setpielae of oncsihesin and opi ration 

If ms thouffhf uKisiblt to ({(ttniime the tmutiomil Cipidtj of the 
kidmj hefoii uul altn puentud buitricin Huiipj* in pitieiits who did 
not ln\i iiiftctioiis fdoinenil 11 filtnlnm rite miMinal tuhulir resbsorp 
tion of phosphite nnxiiml tuhiihi «xti«ti«« of pm iminohipinnnte and 
leinl phsiiii How Men deltriimied btfon unl ifter sistemic bacitracin 
ther ij)i til tf» lolinifcir (oniiliseMif suii^ieil pniients with no sipns or sjnip 
toms of iiifeition oi rend disease niid no pnor tsidence of funetioinl renal 
impurment 

I «oi nil rf 

‘'odiiim ihiosiiltiitt ' MSS iis«d to m« isiire thi ,.iomenihr fillrufioii i ite 
Mmi/n) iahiihi leilisoiption of phosphite w is ddermiiifd after doubliiif. 
the Jiiilnl blood jibospbate coiicentrition ’ • Mixiiinl tubular extrelicm and 
iffeitin rein\ plisma tb>" "m detenmiied the foriiur at hiph niul the 
I ittir It low Mood p II I nminwhippurste ioueentratiuiis * All blood samples 
for flit'e deleniiniJtions «pm tiUn from nn indwelbiiir arteinl needle 
Mirkid thiii,-(s in blond toiieodrations wtre premited In i eonitint mtrn 
senoiis infusion of the it.entsii«j<d 
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la the fi\e patients of the ncute exiunmentat proiip glomerular filtration 
rate and maximal tubular reabsorption of phosphate were measured for three 
consecntne ten minute periods betoie bicifnem was sdministeied Then 
2 000 amts of bicitracin were sdmuustereil uitrns enoiish in one to two min 
ntes followed In the idministrition of "bO nnits of hscitriein per miniitt for 
appro\iinatel\ one hont During the liftei peiiod flu sime renal function 
studies were repeated lor six eonsecutue ten mumte periods As effectne 
renal plasma flow ami ma\innl eseretion of pan aminnhippiiiato ciniiot be 
measuied simiiltaneonsli the fonnei lenal function was ditennmed in Pa 
tients 1 2 and 0 and the Idtei m Pat»ents4 and ■> 

In the ‘ chronic’ experiments ill of the lenil tunctmns disciibetl were 
determined in each of the six patients before and aftei the intramuscular 
administration of bacitracin Patients 1 2 > 4 and "> i evened 49 000 to SO 000 
units of bacitracin e\er\ six houts foi four to thiiteen days Patient G le 
celled three doses of ^>0 000 units of Imitraem inframusciilaih for two con 
sicutjae daxs nnm for the n»\t sax da\s ind then fom injections of 'iOOOO 
units each in the tweiitj four hours piciedint, the final lenal fuimtion tests 
III two patients 1 ami I, the studns were lepeited two ind foui weeks re 
spectnelx after the adminisliation ot bieilrum had been discontinued 
Xfter bacitracin therapa ni Patient '> the total renal plasma flow w as also me is 
ured according to the Pick principle'" In deleriiimm^ the arterioieiious cliffeicnce 
ol para aminnhippurate eoneentialion in the peripheral artcnil and the renal 
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venous blood Two different lots of commercial^ prepared badtracm were 
administered to these patients The lots are identified as, lots A and B 
BEiOITS 

Icufe ExpeJimcnh—'IU risiilts of the dcteimmations m the acute ex 
penmenk are shown m Table I The lalues btforc the administration of 
bacitracm ate the aaeiace aalues of three determinations and likewise the 
lalucs for the first half hour and the second half hour periods, arc aierage 
lalucs of three determinations done dnrmg these periods No statisticalh 
significant changes were observed m the renal functions studied in the acute 
experiments since a significant change would be a change greater than the 
allowed experimental error ot plus or uunus 10 per cent However, the 

A 




iMia 


progressive!} diminishing values for maximal tubular excretion of para ammo 
hippurate lu Patvewt^ -i wwd 5 ftht onl^ patients in v'hom this stndj was done 
in the acute experiments) are suggestive of early tubular damage The m 
creases in the filtration fractions from 17 2 to 24 8 per cent and 22 2 and 2G 6 
per cent respectively in Patients 1 and 0 are probablj evidences of a slight 
adrenergic effect and do not represent a diminished abilitr to secrete para 
anunohippurate at the blood concentration employed 

Chrome Expenments — V moderate to xerv severe reduction m all of the 
renal functions studied was obsmed in all but one of the six patients who 
had received bacitracin from font to thirteen days The av erase values of the 
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renal InnctwnH m the chrome” e\penni«ii& aic sho\vn in Table 11 Each 
recorded ^alue represents the average of three eonsecutne obsenations 
Fig 1 shows the changes in i-enil tunetioa ffraphicalfj with the values be 
fore bicitracm administiation eqqate<l to 100 per cent In the fi^c patients 
who rccened the baciti icni niJhout interruption the decrease m gJomeniJar 
filtration rate vaiied from 3i to 79 per cent below the \alues obtained before 
bacitracin I ffeetne renal plasma flow was decreised 20 to S7 per cent, niaTi 
nuim tubulai excnlion of iiara miiiohippunte 11 to 85 per cent and maximnl 
tubulai rcabsorption ot phosphate 48 to 73 per wnt in Patient 5 the effective 
renal plasma flow was dccieased 71 pei cent Iiclow the \ due observed before the 
administration of badtr'icin Howexei assuming the total lenal plasma flow 
m the patient to be iiQiniall 3 4 percent greater” than the effective renal plasma 
flow, then the total renal phsnn flow atter Iwcitt-icm was reduced onlv WS 
per cent 

toiscusstos 

The nnxinnl sicMtorv m lenlisorptive capacitj of the renal tubule is an 
inherent propeitj of the tulnihr cell and under st-indiid conditions is rela 
tivelj constant* The decreases Jii the oinxinnJ fubuhi excretion of pan 
nmmohippniate and of the inaxuimut tubuhi reibsorption of phosphate rep 
resent absolute decieases in renal function Previous woik has demonstrated 
that as tuhuhr oRlciencv is inipnud the glomeruhr filtration rate and rensl 
plasma flow also decrease * 

In the acute expenmeiits the gradual decline of values ohtained foi max 
iinal tubiihr excretion of pan iminohippiuate in Patients 4 and 5 suggests 
beginning tulnilar dainaK« The variations of maximal tubular reahsorptiou 
of phosphate howeiei, are not iini/oim thioughout the acute experiments 
The data suggest that the leinl eiizjine engi|,ed m the transport of phos 
phflte across the tubular cell is more resistant to the effects of bacitracin than 
the enzjine involved in the secretion ot para amuiohippurate The eatlj 
imiiinnl evidences of change in inaxiiml tubular excretion are in actord with 
the elinicil obstivations since casts and albumin iisualh do not appear in the 
urine before the second or thud dij of parenteral bacitracin therapy* 

It has been picvicnislv rcjjortcvl that thiosulfate inhibits the niitibiotic 
action of bacitracin * 'liiite batitnem and sodium thiosulfate were introduced 
intnvenouslv m the same solution in the acute expenmenfs, it became neees 
sarj to deteiiiune whether 0 " mg per cubic eeiitimetcr of soclnim thiosulfate 
would inhibit tie vtwitv of 1 2 units pei cubic centimeters of Jiicitrapm in 
the same solution nvei i penml of one hour at room tempentuie An a'pie 
ous solution containing these louccntntions of bicitncin and sodium thio- 
sulfate was allowed to stand it mom temjventuie Atone two four and 

ei^ht houi Intel vals the niitib icteinl aetivitv. of this soJutum was detennined 
hC’ the plate mp method using a standanl strain ot t/icracmcu? /faiuf The 
results are compared in Table 111 with those obt lined w,th an auueoas solution 
of 1 units of bicitntin per cubic lenfimeter and with an aqueous solution 
° ta"iuing i stKlmtn thiosuUite Tlie mtiliacterni action of 
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the hautiaeiu t,«lutiun ami the aiitihatteii il action of the solution of bacitricin 
ami smlium thiosulfate combined wen essentidl' etjuil The sodium thio 
sulfate •solution alone had one hilE tin nntibacteri il actniU of the Incitiacm 
solution as n easured directh on the cultme medn 
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Irom the dila olitiimd it is nut pussilile tu stite whether an\ of the 
bacitracin was actiialli inhibited Howeser the data do indicate that onl' 
a small fraction of the Inotncin could h-ie Ixcii inhibited in^the snhltimi 
adminiNtered 

The reduction in effei li\e ten tl |>l iimu How in the chronic i\)ierinietits 
inliblclT and tip 1 ^nobablj does not indicate siiinl u dccrenniitN m tot d 
reiiil plibiiu flow In Patient '> the leinl istraction lalio as nitisUieil b' 
diffneiues in cone nitration oi pin aintnohippunc icid in aitciial blood and 
leiill leiii blood (bt duett citheteiuatum) imlmteN that oiih -*5 6 per cent 
fti the paia amiuohippiuic acid was renioied in om lenal tireiilation instead 
of the esinttcd '13 to 9(( per leiiJ ” Thtw the total icnal plasm i flow is piob 
abh >0 to Ii0 pel cent cieatei than tin iffectiie lenil jdisina flow alter 
batifracjn (oiuenelj thi dicnnioit m total lenal jdasiiu flow is nppros 
inntel 3 one halt that in the effeitne ren il plasma flow 

III the ehromc e\pei iments the imieised colnme of ^lonieJiilai f'Jtrate ui 
lel ition to tubular hinctioii which was consistenth obsened in the chronic ’ 
eNperiments indu ates that bacitracin predomiuateh affects the tubu] ir ejnlhe 
liHiii The data fiom Patient 0 who receiicd bacitracin fui two dns none 
for the nest si\ dais and then attain rerened bacitrai.in the das before thi 
renal function tests were rejieateil are lather interesting. It won'd appeal 
thit his hidnea-N hud recoveieil fjoni the eflffcts of the two ihvs of bucifracin 
idininistratioii and that the marked diiniiiutiuii of tiibuh*- e\tntion of pan 
nuinohippui ite w as the lesiilt uf the ba« ittaiiu he leceii ( d in the tw eiiti fom 
hours aunnuliileh precidiij/, Jht final renal function tests The data of 
Pitients 1 anil j prolubh iiuhcafe that lelatneh few „loineritli contiiiut 
tn function when then tiP/oles heiome inactive In ( ises i the diffetence 
between the total renal idasim flaw ind thp effectlie lenaJ pJasnia flow rep 
icsMUs theaobmie of plasma pertaisiii^ damaged inert renil tissue 


CONtl 1,'UON'v 

1 The administratjon of 23600 units of coniiiienn[ bieitriein intra 
emuislv tner i pmod ot roughh out hoiu caused no stafisficalJj sJfrinh 
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cdnt changes in glojnenjlarfJtration rale laavnnl tubzihr exercfjou of para 
aminohiprnrate, or maximal tabular reabsoiption of phosphate of renal plasma 
flou IIo^\e^cr, there uas a gradual decrease in the a\erage values for max 
imal tubular excretion of pan aminohippurate which were suggestue of early 
tulnilnr damage 

2 The eommtrcnl bacitracin used in fi\e ‘'chrome” cxpeunients m a 
dos igc of 49 000 to 50 000 units intramuscularly c\ crj six hours for four to 
thirteen days produced moderate to very scicrc renal dsnnge The one pa 
tient of the “chrome” experinicnlal group svho lecencd bieitracin for tivo 
dsjs, none for six days and then again recencil Incitncin for one day be 
fore the renal function tests were repeated showed marked impairment in 
tubular exciction of para aminohippuntc but no significant diminution in the 
rennining renal functions 

3 Two of the file patients of the chronic cxpeiimcntal group showed 
evidences of considerable rceoscry of the ixnal functions studied twehe days 
and twenty-eight days after bacitracin was discontinued 

4 The data indicate that bacitracin predomiinntlv affects the tubular 
epithelium 
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1<0CAL RE VCTION TO OXIOIZED CLLLUEObE AND Cxi L \.TIN 
HEMOSTATIC AGENTS IN EXPERIMENT \LTA 
CONTAMIN VTKD RENAL MOUNDS 

Fb^nkHinman Jr M D , and Kem\ \rd 0 Bibcock MD 
Erwcbco, C\ijv 

(From the Department of Svrgery Vraoss Unnermlt/ of CaUfornte ileiUcat School) 

E NPERIENCL with patients in whom abseesses formed m rcml wounds after 
the uve of Otj eel* for bolsters and for hemostasis Icil us to doubt the reports 
of the bcni<m nature of this foreifjn snh^ance Then NIacDou*\ld and Matthevrs 
m 1947 published their studi of absoibabic hemostatics in expcnmeiital nephrot 
omj lueisions with the conclusion that these substances were eisilj and rapidlj 
absorbed M’e felt, boweier that Iheir conclusions were not applmbk to clinical 
urologj because such incisioas arc stldom made in uninfected hidnejs but arc 
usualh made for stone obstruction or focal infiction M’e, therefore began a 
senes of experiments to compare the bcalmsof eonloTiimated nnal wounds which 
were packed with absorhahle hcmoNtatie with similar wounds not jiackcd 

JUTERI'U* VND mithods 

"iounp rabbits were clioscn because of their known reMstance to adienti 
tiouslv introduced infection and becanse of their aiailahilit' \flcr preopera 
tiTo administration of atropine anesthesia was obtained with drop ether The 
lumbar approach to the kidnejs wai used (Fig 1 a) and the right side was 
closed before the left incision was made The right kidnea was lifted into the 
wound the edges of which were protected ba gau?c packs A long coronal 
nephrotonij incision was made from iiole to pole extending apptoMmatelj half 
waj to the pehis the calix was not purposel> entered Brisk bleeding was in 
larnblj encountered k piece of Gelfoaml 3 bj 2 b\ 1 3 cm or folded Oxicel 
of the same general dimensions was inserted into the wound and two mattress 
sutures of 0000 chromic catgut swedged on cutting edge needles were placed in 
the cipsute smh that hemostasis wss effected (Fig 1 b) Using a blunted 22 
gauge needle 0 1 c c of dilute autogenous fecal suspension was injected beneath 
the pack The flank wound was closeil with continuous cotton sutUTts A similar 
procedure was done on the left side except that hemostasis was secured bv the 
two mattress sutures without packing an equal amount of fecal suspension was 
injected The animals were then killed bx decapitation at selected iiitenals 
(from three daj-s to three weeks), and autopsj was performed after preparing 
the abdomen as for the onguial operation Through separate incisions each 
kidiiej and an adjacent portion of the bodx musculature was -emoved with 
sterile technique Section (Fig 1, c) was made in each kidne> at right angles 
to the nephrotomr incision so that smears cultures and photographs could" be 
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n ade li^forc the speein^cn was fixed in 10 per tuit formalin Serial hand sec 
tions were then cut anil the most iltcrcd portiom sent for imbedding, seolioiung 
and Stamms w ith hcmatoxilin nftd eosin 

BESSULtS 

Tiiirti inni rabbits were op«rited upon (Table I) Of these 2 died spon 
tancoush and when distoMrcd wue too nutohsed for stiid\ Of the retnainms 
37, 23 hid a gross abscess in the riftht (treated) nephrotoms incision and no 
nlisce&s on the left 'tt.icn had nliseesses on the ii,.ht and m addition had s heal 
mg mfarcted irei on tin. left whuh lacked acute mflimmators response Four 
had abscesses on the left which were smaller than those on the pacl ed side and 
2 }nd larger one'^ on the left fn ww. nnuml <twfnt\-owe diss) neither side 
cnntnmed an abscess 

The first and larRCst |,ronp eomsistiiig of 2J animals was Hroup A (Tahh 
I) m which the abscess deieloped <mli on the right The photograph (Fig 2) 
shows 1 tipical result (Rabbit 1") neUoim pnol lolled at fourteen di\s) a 





B OMUI/H* cun I Os> VMM H VTI^ IN VI fi }'» 

lari.0 aWevs fi\led VMth c\«.am\ pus hi the n^Ut kiclne% (n) md n thin white 
line markin'! the lino of the incision on the left (fl') Cultures showed non 
homolvtic SfnphyfocDrnii nlhus InUteralK As seen on the low power (h) and 
high power (c) photoniiero^raphs the n^ht kidme is iinohed in an acute in 
ftanimatnr\ process with vhscess fnmvition rue 40ues are distui-uished 
tomprcssctl renal tissiu, dilatcil tiihulu area filmms hirrier, pus uid irnohcd 
t tlfoain — in that onltr from outside in On the left (h c ) ou the contran, 
there is a thin lint of repair tissue without inf! iinm ition \ similar result 
(hiK 5) was found in Rihhit 3> kiUeel at feuutecu dus In 11 other cases 
simihrchangeswerc found 



A second ,.ioup ((•roup B Tihle 1) is made up ot tlio'e animals with a 
well developed ahsoess on the ruht and with a zone of infarction nhout the line 
of inoision on the left fiahlni 31 (Oxveel pack killed at fourteen davs) is 
eharacteristu The photngiraph ll-ic 4) shows the hrt.c pus filled abscess and 
hematoma on the right (n) aii<l the smaller pale infirctcd area on the left (n ) 
^ficroscopie sections show the ,r<at |>n|\morphonueleiir cell reaction about tlit 
right abscess (h and e) and the almost complete ahsentc of acute inflimmaforv 
reaction m the infurttcd aiea on the It It (6 and e ) The detail of this intense 
poll morphonueleir cell response on the Mgh( is seen m <t while faded autoI)sed 
cells without indanimiton reaction au found in d hssentialh tins same pic 
turc was sien in the remaining G cims of (his gioup and wis doubtless due to 
SCI ennee of the Mood supph hi the incision 

One other gioup must be raciiliomd (( roup (. Table I) In 4 cases acute 
inflimimton reaction with aWess foiniation twk pi ice on both sides and in 2 
cases It was more severe on the left linn on the ri„M The interput ilion is that 
in oierwhelming dosage of orgim'^ms was adfiimtsfcred folfowed bv infirction 
or hematoma formation 


T leit was little to diircnntntc the effects of t elfouu and Oxvccl nor did 
brcikdown into duntion before sufopsc shim signifieuU differences (TiMe II) 
The rather high pcrctntve of inisitive cuhuies on the untrcat.sl side (Tabic 
III) indicates that in mam unpackcil incisions tissue infection was present but 
bv defense mcelianums without hindrance 

of mW m ««iJn.ulation of baetem and pus did not occur Inah sis 

tL hkelihood'^^^^^^^ "V" particular bacterium increases 
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TABirl' IsrccTiNr ORrwwMv 


Mph-i Sueptucneeu^ _ 1 1 « il 0 

HijlithfroiJ » . 1 II .0 

Het* <trept<M-o«cu« . «» it 0 I ft 

“tapliTl»coceu« »uf»u« . w 11 ft » 

( ammii Strepto«oi*fua .0 10 0 0 

Prolfus 0 1 « 0 It 0 

j«euJomons8 Befugjno » 0 1 oft ft ft 

UemalTtK ‘*tas1iTl<i«n ollig^ I u Oft ft ft 

\ntgfo1 le StrettiHOfcu* 0 1 on ft ft 

W'n v^i<,\ 

Mati'.tualh ml «on<|nMons«K ichImiI wliitli tonfiini ^ood sm^icil 

tcjcliiu^ that \u\ fonun iHxh ho«<;v«.t iwmcictiu md fthsovlul.lc is ilotri 
nicntal to wound heilmjr e^jwnlh iii th, ims^nco of infctimi \lthou_h 
fciiXin, md CO uorl^er, hid wnnied tbit bulK gchtin sron^os n.i) hcrnnic 
npidh iKiuefipd „jd oflir i ciiltuix imdium whuJ. iiin\ infliicnfe the .IcMlop 
'M™ .ii.l.o-xirken ( ol.Ktcii, iniUIolloii.l,., 

slronant jnrninj ,aim meiilK »li,n I iiitiinn „„1 Mtihoil ilpmoiMnl,,] r^ 

rani. I'T'" """ "'"'M l■mt II,. 

I f these MilMiimn, the|»re>emoot infttlK.n 


’« CM.-M'f lulnier,! ..onl..olo,n 
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eontniiunated witli a suspension of autogenous fcees TJie right incision m each 
'inimal was closed over an Oxjcel or Gelfoam pach, the left was mcrelj clised 
Abscesses were almost constantly found in the right (packed) kidney (m 
36 of 37 animals), and infrequently found on the left (unpacked) side (6 of 37 
animals) Two rabbits were discarded because of postmortem autoljsis and 
one sliowcd bilateral healing 

The interpretation is made that these agents should be used sparinglv in 
clinical nephrotomy incisions and at other sites in urologic surgery since such 
wounds are commonly contaminated by infected urine 

Sefebences 

GolilstciD, V, E , as ] Itollasder, A t Expenences With Oxycel Gauze in Gcnifo urinary 
Surgery J Urol 59 19o 201,1918 


Kidney Wuunds J UmI 57 $0.S1I 191* 

Srerrlelti, j W in Urologiat a Correepondenee Club Letter M#y 1 1048 
Uihlein. A . ClacLet 0 T and Oiterberg A. E Uae o< Oxidized Cellulose for Hesiottasis 
in Surgical I roeedures lioe SiatfMeet Afayo Ciin 80 59 u2 1945 



SPOIsTuVNEOUS Iu>:TERNAIj BILIAR\ FlSTULAb 

OujitkeL IIrM?Y, MJ> . AN6 Thomas G Ors Jb ■^ID , K-os^s Cm. K^n 
(•From the ‘Jurnicof of the FnufMifjr of haxsae Center) 

A Sl‘O^TA^^OUS external biliarj fistula was obseneil recently sshich 
cs’pciied tHtougb the abdominal uall m th<- nudlme above tho utabiUcus 
Because ot the rvntv of thw tspe of fistoli it to reported Mith a brief re\iet\ 
of the litccatucc 

C\SE RETORT 

1 On obese vokuid, ftge.\ 72 years was aJmilttd to tbe Uai'ei 
of Kansas Mciisal Center, ^0T 4, 1917 coraplaiouic of «n opioinff jO Ih** abJotninflt wjll 
wliicli had Ij^eo prosonl one aad one half years TJie patient fir t notieeil a paUile ‘ »ott 
rouni swelling in the niidline approxiioately too inebes ftliore the Bmiiliciis This 8«eU«g 
gradnalli inerej ed m sire Leeam* more supeflSeial onj a/<er three months ruptured to the 
outside spontaneously, di* harging a jaPowish pas whieh was nonirritaling and c««rtitialV> 
odorfe « The quaatifj of drainage was rather copions at first hut it soon dicrei e<l p"r 
si*tint as only a slight eoustant oote 

Jhi/iieiil Etaminniion -There was on o|ieniog in the tnidUse of the abloreen 3 to 4 
nun la diameter located 3 em abore the ambilicus From the opening which hid the ap 
y araure of a smu', smalt ({uaDtities of yellow, purulent material could be espressi 9 A 
small piraumbiLcal hernia was present Ibis hernia was easily reducible The blood pre ure 
wis ltd iTstotie and SO dustotie The temanKler of the yhy«ical evjtiuwition wa* witbia 
normnl limits for a woman of <2 yeara of age A scoot film of (ho abdootn rrrealed m 
irregutur ores of uicr*a*el den itr measuring 3 by 4 em which was constemt m aize, shape, 
and position with that of a eakiftol gall bUlder T! ray studies howfd a normal gastrom 
tettaul Inet Zupiodof injection of (he sinus tract pennitled a more complete rifualization 
of the eakifte \ stiueture la the upper tight quadrant The Vipiodol pasted mto the antostiae 
WHS (oe roeDt.^eDolobi t'a opinioO that the dje entered the duodenum A diag 
nusis of biliary fi tola was made 

Oprratne \o<e — t rieht irAOsreetus incision wus made near the nudlme nbore the 
lerel of the omhifnus The gall blalder was partially cal ified aol tilled Witb stones Et 
tending fioia the taftdus of the gall IWller there was a fistulous trjet which passed througb 
the fat of the faJcjform fifeameBt to and through the ablominftl wall in the midJine The 
conunoB d«c£ ani the common hepatic duit were gtrrtchcil and apgulateJ to form an in 
rerted 1 /Fig There was an anoniafoos rj<»hl hepatic artery which lay near the cjstic 
duct The gsU bladder nas remorej and (he paraumbtlical hernia was repairet through the 
abdominal incs»os 

The pathologist s report n ts acute and chronic ntirous cholcrystilis and permholecvstitia 
with ealcificatiou cholelilhiasi on 1 ebronie periportal hepatitis 

TAi/csU's in 1C70 * IS ccncrallj crCtlilod tiiUi reporttns; the fint case of 
bib^iTT fismh due to perforation of gallnton« tbroo^^h the abdominal nail 
In 1S90 CobMoisjcr’ pitWishtd a collection of 490 cases of jierforitjon of tht 
Sa}} hhdder ICO of aiiiich were listed as spontaueona fistnla^ through the ab 
(lonunal wall Naunyn^ worded JR| cases tn J69£i and in 1897 Bonnet* cot 
tecud 322 cjses ^inie the rcaieavs ot Kattnyti and Bonnet indicated that 
some of the dia^orcs rrerc foimded upon cltoicjl impressions and not proved 
by operation or aiitopiv tfg bare accepted Court oisiet's summarv as prob- 
aWy most accurate and haac added cise reports from 1890 to Tune 1948 
(Table s I and H) 

RKeUeJ f£.r publication Xov 30 IMS 
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cont'inunatcd with a suspension of autt^cnoos feces The right incision in each 
animal was dosed o^e^ an OtjccI or Gdfoam pack, the left was mcrclj dosed 
Vhseesses were almost constanth found in the right (packed) kidney (in 
3G of 37 animals), and infrequently found on the left (unpacked) side (6 of 37 
animals) Two rabbits were discarded because of postmortem autoljsis and 
one showed bilateral healing 

The interpretation is made that these agents should he used sparingly in 
chnieal iiephrotomj incisions and at other sites in urologic surgerj since such 
wounds are commonlj contaminated hr infected urine 

REPEBENCtS 

GolJstem A. E , aoil Hollander A i ^ Expenenees Wiik Oxyed Gauze in Oenito unnary 
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sul)seGW( nt perfor-\tion -And fistula form itjon as nmcTi bigHpr This at pres 
ent seems the best e'cplaintion of the greater number of oases collected in 
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bpoiUimous external bilnra fistula as i complic ition of thoIec>stUis 
is chieflj i dise ise of aronnn of the older n e «ioup in the fifth to se enth 
ileiades Th b predileotJon for wooieu is unqutstionabh a reflection of the 
hii,hcr jncidenee of cholocistitisjn ooinen is compared iMth men 



The fistulous site, usuillj single is found most freqiienth ii, the right 
upper qindnut of the abdominal y^ill In certain cases the fistula h is been 
1 r.r A;? filament to the legion of the umbilicus in the mid 

ther more dLslant points of fistulous openings in the abdominal nail 



C42 


HENPY A>D OPP, JP 


0 1 btf W 

Spontaneous Lihary fistula tisuallj aiises as a result of gallstones and 
''Uppmatue clioleejstitis Inflammators adlnstons foun between the gall 
bladder fundus aud the abdominal jianctes A perfontion at the point of 
contact discharges pus \viflmi the substance of the abdominal -ttall, foiming 
an abscess At length the absecas Imnos^s through the slun establishint, eom 
inumcation bctucen the fuiuUis and the evtenoi Long fistulous tracts mij 
develop vMthm the abdomen and eventnall} pcifortite throueh the skin These 



fctulas »ualh au.c from the t.ndns o£ the ghll hl'.*ler rtther ‘1>»» *«» 
one o£ the ducts It >s not nneommon to fnd Ihtl the pe.to. otion w the s h 
Kadder nail has become sealed iifler etpnision ot pus aud stones throusn 

theabdoiuimlivnll andusimistnctpersists 

r - „ A fif the literature it becomes apparent that prior to in 
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Numbft ( 

In te .n^tances nha« Lpodol injecfon of the fistulous tract „os at 
temptea a parta.l sasnatottou of the bJmrt .loots am first porhon of the 
auotoum * as ohtamed This prooednre Is recommmcmlca as o reliahle pre 
SerIt°ra.asuost.c aid, hut its efiicac, is ohwousl, depenaenl upon the 
pntencj of the cystic ^uct 



Fis 3 ~Sk tch ahawTBF Ijcttioa of “Hlb external biliary fl talas in percentases of total number 


A^fter e\pulsion of calculi or their extiictiou bj suitable operative pro 
ecdures imnj fiatulis hue heilcil spoiitnneoush The present ilar treatment, 
thst of tholeeibtectomy with e\cision of the tract in its eiitireti is the therapv 
ot choice 

iiUMAUBl 

A cTse of spontaneous! perforation of the c,iH bladder through the mid 
line of the abdominal wall is reported V total of 205 cases of external biliary 
fistula have been found m the literature 3C of which ha\e been recorded 
since 1S90 

Spontaneous external bilian fistulas are rare It is probable that such 
fistulas were more common before cholecystostomv and cholecystectomy be 
came the accepted treatment of gall bladder disease 

Early literature on abdominal biliarv fistulas is somewhat confusing be 
cause of inaccuracies of diagnosis 
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biliLta 
F Umbtlicns 
F Belov nmbdieoa 


F AboTB umbilieos 

P nt bjpoebond 
F Itt sobcostal 
F liCft flank 
F Umbilicus 
F Ft bypoebond 
F Bt Ibigh 
P Umbilicus 


F lit Qiao fossa 


Yes Spent healmg 
Yes InCJ-ion and drainage 
witlk spout healing 
Yes Incision nnd drainage 
with spent healing 
hao Spent bealiDg 
No Spent hsabng 
les Persistent 
No PL*8istent 
No Excision nnd healing 
Yes Facisiott and healing 
4es Excision and drainage 
with healing 
Yes Persistent 


h( Rt thigh 
F Rt. loner ^ad. 

F Umbilicus 

F Umbilicus 

t Rt flaok 
F n hypoehond 
T Near umbilicus 
F lit hypoebood 
F lit Subcostal 
F Near uabilicos 

F Rt Subcostal 
2— hypochoBd 
F Multiple (1— epi 
ga tnuffl) 

F Left lumbar 

M Rt hypoebond 
F Beloir umbilicus 
F llypocbond 
F Umbibcos 
1 Rt iliae fossa 
M Above urabtheua 
F Umbilicus 


Yes 

\es 

Yes 

ics 

4es 

les 

Tes 

lea 


No Excision and healing 
Yes Tneision and drainage 
mth henJing 
Yes Spout healing 
Yts Cfiolecjsteetomy n-Rfi « 
Cl ion nnd beaUng 
\es Not reported 
4cs Exci mn with healing 
'^es Excision with healmg 
4es Not reported 
'Ves Not reported 
Yes Chelecystectomy with et 
cision and bealiog 
Tes Not reported 


4es Yes ®ponL hwiUng 


4cs Ves Cholecystectomy With e» 
ctsinn and heabng 
Yes Yes Persi tent 
Yes Yes Pscision and healuig 
Yes Yes PponL healing 
Yes Yes Fxciswa sad ieaJjBff 
Yes Yes Iirsistent 
Yes No Persistent 
Yes Tes Not reported 


Jf Rt eubcoefni Yes Yes Persistent 

F Below vmbibeua Yes Tes h xnwon nn 1 healing 


M rt bypoebond Yes Yes Perai tent 

F VboTo umbilicus Yes No Cliotecy«teclomy with ex 

III midline nsion anJ lieaJmg 


have been reported for csantpic right iliac fcw^-i (Gilibott”} and right th:gh 
(Forges,” Abell”) Jlultiple fistulas nn> occur (Fig 3) 

The nature of the tliaehsrge from the fistulas varies Often the cystic 
duct has been obliterated by a stone, and only pus or vnseid mucus will be 
emitted In other cases the cvstic duct may be patent and bile may or mav 
not flow from the fistulous orifice Calenli are present in nearly all cases and 
a history of previmv? biliary colic w the rule The passnge of many small 
stones or a solitaiy large stone is not uncommon 



HOBMOXE PBEPAKATIONS IN' THF TREATMENT OF TMO 
IIUNDRI 0 EIGHT! TI\0 It VNN A\ ILEI IMSON DOGS 
Tlmi, 7 SvNDWEi^'i MD, vno Iluim 0 StwzsTnx IID, DirrEOit, Him 

(From the Ejprnmrntal Suront/ Leboralarff IJarpr-r llotpilal) 

INTBODtCnON 

T he rchtion oE liormonos to peptic ulcer is suggested b% tte iollowmg 
Peptic ulcer aud its complications arc less common m women than in men,’ * 
with the onset of prognanej", ulcer simptoms as a rule disappear * * and actvse 
peptic ulcer is CTtremely nrc diirui" prcguancs • * ' The sex incidence of 
peptic ulcer in chiUlrtn htiorc pnlierts shows a mtio oi 1 1, but as the child 
approaches maturilj the ineidenee is higher in the male • Peptic ulcer, not 
inf requentlv, Ins its onset during the chmaettruun,’ mid the ss mptoms of peptic 
ulcer arc aggraisted during the menopause* ^\e haie found also in a studj 
of thirli 11 omen with proied duodenal nicer that 4” per cent showed an endo 
enne imhahnee (exclusne of menopause) * II was filt tlienforc, that perhaps 
the normal iemalc mai bo protcctcil against peptic ulcer bi sonic inherent 
mechanism peculiar to her sc\ that a normal reproduetiic cicle and the in 
creased glandular actiiiti dvmng actiic sex life and pregnanes probable «er\c 
to present duodenal ulcers ’ This natunlli suggested the po'ssibihti that pro 
toction muht m '‘onie wa\ dejvend on hormones ^\c base accordingU attempted 
to stud' this question br adtimiistenng vanous liormoue proparitions to dogs 
with the cxperimetitaUi produced Mann WilUanison ulcers 

THE Mvw inttmisoN ilcer 

The Mann Williamson ulcer’ * i» a surgualli produced ulcer The pvlonis 
IS anastomosed to the jejunum to 20 cm distal to the ligiment of Treitz 
The duodenum is detoured into llie terminal ikmn about 2) cm proximal to 
the ileocecal junction A chronic ulcer nearh alwais deiilops m the jejunum 
opposite the stoma ( rossli and microseopicalli it is analogous to the postoper 
atire jijitnal ulcer following gaslroenteroslomi in the human being All of our 
control animals died witli uleci within dars (»f the operation with an average 
'’umial of 03 dais Vll the lasers of the intestinal wall were invohed Of the 
untreated aniinals '!'> per cent died of peritonitis following perforation of the 
ulcers There was \cr\ little attempt at healing 

SIETIIOD OF STtoT 

All animals were fed a diet consisting of hospital leftoi er foods principallj 
meats with no supplements This diet differs from the one used bj Ivj’® in 
that 1\> and his assneiates used eommcrcial dog food plus fresh ground raw 
hog pancreas fresh ground raw hog liicr and whole milk A\'e did not use 
this special diet heeawse «pMT voii\to\ animals did not receiie it 

Ten different eints of Mann Williamson dof-s were treated parcntcralh 
Three additional senes were tteited orills f'^ee Chart 1 ) The dosage of 
each p reparation is noted on the chart Treatment was begun on the third or 

n on "urerr} L « Public Health Service 
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♦1 ^ if I, j findings m thf case hue reported ii e-e (1) c ilcifieitjon ot 

t)io pall bladder, (2) eJonpition md angulation of the tomno’i hepadc and 
common bile ducts -ind (3) a tortuous ilstulom, tnct uhioh passed from the 
fwndir? of th< (r\n bMJcr through the fit of the falciform ligament and md 
iino of the abdominal will al>o>e thetimhilicua 


RwnisrFs 

1 TJiile us QuoleiJ from tlortiammrr »• 

- Cour^wer, I* Pa1toloi,>e uni Chinirgie Jtr Gallcair<'ce, Lcmng 1900, F C 
3 Naunyi, 11 A Treati c on tJ.olelithiaM. ISO., Engl, h trim lit, on by \ E Oarro.l 


banrh li 'Venfi ^el a erhandl. d Bert 


Alxlominal Mali Tr Tath ‘loe 18 


S Knoop J ( altenstein tm NaU) Inaugural a Mre S afftrlurc jsi, 
' '}«<‘pia V Voluminous taleuli bitiaire exiulat pontotirmeut rar 


exfulat pontotirmeDt par uft abees de k 


aa I f li'ilelitlita la With I iJiarv Fi tuta Disrbar^inff at UminmiiH, urt v 
PhiU i 10’ l‘'2ri 

vmert L I)ie lerfant'en falbo'trino durrli die BiucbdecVrs, 8 S Lp^ 


; Oeorg r Tr Rupture of Call Bladder J Mulligan At *ioe 84 S'*, lO"! 

' ?haanel?kv /abolJtnri, i P A Ca e of Fxtra Gall BJaJ Jer Fi full OlessVv it J 
3 Cl.« k’is 

1 ( anepa L Rupture of Onll Bladder Tlirou,,li \tdominal AAaH J A AJ A 92 

PaMs K In age of Oalt lonea Throogh the Al lominal Mall Brit M J 2 4‘l 
lujri 


l ‘*alisaeH'» t •'pontanem^ hi tnliaation of (nil Blailer Into the Vbuom 
Rev lie fir llareelonn 4 JuO, JOs. 

I Citl I V (n'o cf ^foataaeoaa titerna) IiUar hiitula Jri Jj J St 


1 Alams 1 TVe MiS^M on ant ‘iponlam oua Ilelueri 
dhlomiital Ball '• t Jin AoriJi Im rira 14 I_i~ I 
1 Make! I (loleo lo ucnl iViraV iiatuU Wien Mio 
Bigni" C '^poiitaneou I xternnl Iiliart 1 1 tula Bol 


of a Call cionf Throui-h tl*® 


■ afn^itil H (liiilcf'at al lommal Wall hi tula Wan klm Wclmschr 52 < W ’ 
Michan J oin' Muguliuru 1 Cboleet t I mbilieal hHtiila Bnl i trab Suf arp iil 


, Rankin L hi^rr -• »n I Bourlanl B 'll intaaenus fxternal I'll ar\ h. tula (nfl 
, piulacft? A' ipontan^ua ^aioalizal.on of fall Bladkr to Jlrpo 

urug demf. nr . f Pfr.alU 
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KunUr 4 

6 T^o sones of aniniiTs wen each treated inreiiloralh either %vith an ex 
tract prepared from urmc of normal (non prejiinnt) nomeu or with an 
extract of urine from normal men These two extracts were prepared 
1)1 the method of KaUman and Doisi “ which was u‘:ed m the prepara 
tion ol commcicial prejmanea nnne extract (Ant S) The urine of both 
iiomial (iionpupnaiit) women and tliat ol normal men contains vamng 
quantities of the anlerioT piturtars follicle stunulatuig hormone, estro 
gens and andro£.ens 

Tnsestigations of hormone factors not telalcd to the reproductive sjstcm 
Inve been limited to (1) the posterior pituitarj factors (Surgical Pituitnn) 
and (2) cntcro„a&trone (an extract ptepaced from the mucosa of the small 
bowel of the hog) IVith enterogastronc one scries was treated paientcrallv 
and another oralh 

The therapeutic efficaev of these liornione preparations was determined bj 
the follow ins. four criteria 

1 Comparing the arera,.c survival time of the treated animals with that 
of untreated controls The 37 untreated anicaals lived on the average 63 davs 
after the Mann Williamson operation 

2 Dclertmnmg the percentage of treated aniniols that lived longer than 
llie maximum survival time of the untreated animals The maximum survival 
time of the untreated dogs was J3> davs (one animal) 

3 ( ompanng the percentage of the animals that died without ulcer in 
tlio different scries All aiuroals m the untreated senes died with the tjpical 
3 'jiinal ulcers 

4 f ompanng the pereeiua-,c of ulcers m the different groups showing 
mu roseopic ev idenee of epithehzation Of the 27 uleen in the untreated senes 
examined micro^copicallv 2 (or 8 per cent) showed epithehzation 

REM.L1S 

It will be noted from (hart 1 that 

1 The average survival time was appreciahlv incixased m the 
Sines of numaU treated parenlerallv with 

(a) the urine extract prcpaixd from normal men (2 j 9 davs) 

(b) the anterior pilwitarj like (luteinizing) hormone prepared 
from human pregnanej unnt— \nt S (206 davs) 

(e) the urme extract prepared from nonual (noupregnant) 
female urmc (172 davs) and 

(d) the anterior pjtnitarv follicle stirauKting lionuone pre 
pared from pregnant mares serum— Gonadogen (109 
davs) 

2 The preparations that resnlted m a high percentage of animals 
living longer than the maximum survival time of the control animals 
(Imigir than davs) are 

(a) the anterior pitmtarv follicle stimulating bonnone from 
pregnant mare s scrum (41 per cent) 

(b) the urine extract piepand from normal (nonpregnant) 
woman (36 per cent) 






Tmot Ht tl..rt.en vcnr. .ew tre.tcl -..II, l.o.».o..e p.e,.a.-.,.on. o.'» 
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4 hoimoue prepared Iiom 
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V fum 6 iioTMONJtS IN TIiFVTirfc\r OP ^MLL^ViJSO^ DOfS c‘>l 

ppithelizition sbo^'ea cMdenrc of hcnline as noted bj fibroblastic prolifera 
tiou mil piolifiiation of tbe capillines These are disf^issed inoic else 
\\ here ’ 

Chart I maljze'. results of tieatment on the Insis of the four criteria 
just cmimented It is e\u1»-iit, howeser, tbit sii smmal tint Ins li'ed 
looser than 133 luisht hue died nithont an ulcer Benefit of therapj 
IS thus recorded m caeli of tin sc two enterii ‘=!inularh, an animal that has 
Ined loiter tlnn 133 dijs mi^ht hare died nith an ulcer snd the ulcer mij,ht 
Inse shown tpitbclizstion when it was esaniined niicrt> copiealB Here again 
the beneficnl iffcct is recorded m each of these t«o critirn If we attempt to 
correlate these four criteria into one (to exclude these apparent duplications) 
and at the same time take into con-siderifion that death without ulcer if the 
animil die<l within 30 ds's is of no great significance we note that best results 
were obtained in the senes of amniaB treated with the following 

1 The anterior pituUat\ like (lutemmng) hormone of human preg 
inncj urine ( \nt &)• 

2 The extract prep ircd (tom imae of normal (noupregnant) women* 

3 The anterior pituitan follicle stimuHtmg bormono of pregnant 
man, t> serum (Gonadogen) 

4 Progesterone (I'rolufou) 

1 The extract from unne of normal men* 

Tile name \nt)iclonc (Gicck jnti Ooainst and helkos ulier) was pnen to 
the anti ulcer factor in urine which has a lienehcis! tffect Osainst the ^laiin 
lib unsnn ulceix '* 

wslu'-sion and SUUM IR\ 

Our studies have attempiid to determine the efieet on experiment il 'Mcnn 
M lUiinison ulcers of oertnm major hormones which are toncerncil la the rtpro 
duetivc cvcle U is well known that the hormones of thi anti nor piUutan 
aeemfe t/ic gonads and the gonads m response to this stiniulalion, elaborate 
their own internal secretions These internal secretions (tint is androgens and 
estrogens) are all excreted in the iirine of men and women m pregnancj 
and 111 iionprvsmnt states though tn \arving degrees Thu anterior pituitarv 
firinciplts (liiteiiiizini. and follicle stimulating) the corpus luteum hormone 
(liro},estcrone) and the uniie extracts from normal women and men (^liitheJ 
oiu ) appeared to be of greatest xalue m the healing of the experimental 'Mann 
Williaiiison ulcers bstrogens wen without benefit 

r/ie siudj IS adnuttcdlv not eoraplctc and the results not definitely con 
chisuc Our findings with the anterior pituitarv like or luteunzing hormone 
of hiimin pregfnIK^ urine were corroborated bv Broad and Berman >• \\e 
art of the opinion that onr rt suits to date warrant further study of the rela 
tionship of hormones to peptic ulcer 
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(c) the urine extiact prepared from normal men (32 ptr cent) 

(d) the anterior pjtDitan Ue (luteinizins) Piormone of human 
pregnanej nnne (29 per cent) 

(c) enterogastronc (orjUy), 21 per cent 

3 The preparations thit resulted m i sisnificant number of am 
mats d^ing u-ithout tiJccr are 

(a) the anteiiorpituitarj like (hitemizins) hormone of human 
pregnanex urine (45 per cent) 

(h) progestirone (33perient) 

(c) tho anterior pitmtai% follicle stimulating hormone from 
pregnant mare’s scrum (33 per cent) 

(d) the urine extmet from normil men (24 per cent) snd the 
urine exfrscl from noirosj (nonpregmnt) uomciz (22 per 
cent) 

TIic jiorcenta^e of ilcaths uithotit Jtlcer was ss Iiigh or fiigher m other senes 
hut the results in the latter groups were not considered significant because the 
aicrage suniial time was JoKcr than that of the control senes the percentage 
of 'inimils thnt h\ed longer than 135 (lass was exlremeh low or zero, nnd most 
of tho animals that died without ulcer died withm 50 class of tho ilann )\illi8ra 
son operation These apph l<* the senes treated with the posterior pitiutar^ 
extract plus A r fj hormone onlh admmistcnd AFlj hormone pirenterallT 
ndnnnisteied enteiOpastrone and iinctnated A PL hormone 

4 Epithelization of the ulcers was noted in a significant number 
of the animils treated with 

(a) progesterone (SO per cent) 

no the antenorpitmtan like hormone of humsn pregnane; 
urine (3S per cent) 

(c) the heat insctiisted A P L hormone (5S jier cent) 

(d) oral (ciude) A PL hormone (33 2ier cent) 

(e) the urine ettnet of normal (nonprotnant) woimn (31 
per cent) 


It IS of interest to note that onh S I'er cent of the nleers m the series 
treated with normal msle urine estiut showed epithelization similar in per 
cent of epithelization to that of (he iintieafed ariinwls It rs iLo important to 
stress thit the per cent of epithelization in another senes of "Mann illnmsoii 
animals treated mth a uiuic extract pnpared from ulcer patients (not jnehided 
in this report) is also 8 per cent ■ In other words the per cent of epitlicliza 
tiou IS o\act[j the same (that is S per cent) for dch of t/io fof/ow-mg ibice 
senes of animals the uutieatcd. senes the senes tmted with a urine extract 
piepared from normal men and the senes (mted with a urine extnet pro 
Tiaud from ulcer patients The per cent of epithelization is bigiiificantU hicher 
in the series of animals treated with extracts prepared from the nnne of preg 
nant and normal (nonpngnant) women 

In this commimication 'pc’- cent ulcers with micro-eopic healing 
ir-n-irt T Item 4) mt hides only those ulcers which showed cpitheh,5ation at 
the eil"es of tho olcors Ifo^ovor, ,omo of tho otaro iihich faiW to oho» 



OSTFOPL VSTIC AIOIULI/ VTION OF THE ILlU^l 
V J'EW OlEKVTIM- ^prKOVCH TO THE iNTfcEIOR OF THE TrUE I’ELMS 
IIwsBreeckv , ano IlERnETT Mo^Er, MD , Gr^z St\ru, Austria. 

(From Ihc «ur 7i«n» UnuffS^ts of Gra I rof Hr t Cpath Chairman) 

S HlvCilCAL access to lionj lesioos situated itt tlie interior of the pehis has 
aloa\-s presented serious difficulHes fiom a technical point of mow In our 
present paper we propose to exclude from the discussion partial resections of 
the \arious parts of the peliic d^elelon, for the remoial o£ localized hone lesions, 
such IS tumors or tuberculous foci 

Our aim has been to dt-'olop an operative ptocidnre nhich would giie sat 
isfactori access to the pelvic cavitj with minimum trauma to vital structures, 
good drainage and eirh functional repair 

The well known incisions sponsored bj Dardenheuer, Ollier Kicder, Till 
maruis Koeher, Roux and, last but not least b> Sprengel, gn e surgical access 
varjing degree to the outer surface of the pchis Sprengel s incision follow 
ing the diac creat does to “v certain extent allow approach to the iliac fossa 
ind the medial aspect of the hip joint but to attain this end the attachments of 
the sbdominal muscles and the mu.scle insertions at the anterior superior line 
spine niust he severed with all attendant disadraiitages The protruding ihtim 
furthermore presents a serious obstacle to successful management of deep seated 
bony lesions Working with the chisel or the burr is difficult and cumbersome 
cspeciallv posteriori) and below the pehie bnm 

Osteoplastic mobilization of a greater or lesser part of the Uium, compris 
mg the majoi part of the iliac crest and the anterior superior spine leaving the 
attached muscles intact seemed a logical war of eolv mg the difficulties presented 
The access gnined is direct and ample no ritsl structures are injured, drainage 
IS good and functional repair rapid The opervlion is applicable to all localized 
extraperitoncal and boii) lesions bclovv the pelvic brim such as bone abscesses 
tuberculosis foreign bodies and fistulas involving bone Althougli the 
operation would at first swiht seem to be a formidable procedure, experience 
has shown that it is well tolerated and causes comparative!) little shock It is 
evident that patients should be eomeicntiously selected and prepared for the 
operation \n exact anatomic diagnosis should he sought bj all available 
methods such as stereoscopic roentgenograms radiopaque fillings of fistulas 
etc 

The operative procedure js best illustrated b) Fi,s 1 to 3 11 ith the patient 

hmg on his sound side and the operator facing him a cuned incision is car 
tied Tight down to the bone along and slightl) below the iliac crest The an 
tenor end of the incision can be continued past the anterior sujicnor iliac spine 
down the thigh for about two inches ns this will facilitate niobiliz.ition of the 
bone ( Fig 1) The outer aspect of the ibum is then stripped of the gluteal 
n*c«lr«a for putllcatlon tCov 9 IMS 
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Neuroliumoral and p-sj ebosomatic factors are now generally considered to 
play an important role m human peptic nicer If these factors are associated 
with the genesis and recurrence of peptic ulcer it is certainly possible that Ibej 
maj operate diicctly or indirectlj through the endocrine glind:, Correlated 
studies of this possibilitj are desirable 


ADDENDUM 

The recent work of Henchi* indKAting the relationship between the pituitary 
adrenal complex and rheuoiatoid artbritu, with ehaical improvement following treatment 
with Compound E is based on the often observed beneficial effecta of pregnancy on this 
condition le This oIj eriation parallels our own mie ti„ations on the protective effect of 
pregnancy epon peptic ulcer as aummartaed in I93Sa and ainee augmented by numerous ex 
perimental and clinical studies One of ns (D J *1 ) Urns raised the question whether the 
bcnedcial effect of pregnancy on human peptic ulcer might also be due to a pituilary 
adrenal ineehaDism ” 

It la well known that the pituitsiy is more active duimg pregnancy and possibly 
during the active sex life of the female The pituitary adrenocorticotropic hormone 
- a rv. V n I « f Rl 
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OSTFOPL\STIC ^lOBILI/iTION OP Till ILIUM 
A ISF\s OvEuvTrvE Arrrovrii to the 1\t»jhor or the True Tclms 
lIvNs BPl.FC^^ "M D , ANP Herbfrt Morir, M D Gr42, StiRU, Austria 
(F rom Me <f«rj.<y»lCf.nie I l•tl<rs^t9 o/ Gn Prof Dr f <!path Chairman) 

S URGICAL access to bonj Icbions sitoatea m the interior o£ the pcUis Las 
al\%i\s presented serious diffitolties from a technical point of Me« In otir 
present paper xie propose to exclnde from the discussion partial resections of 
the ai loub. pacts of the peh le skeleton, for the rcmoi al of localized hone lesions 
such as tumors or tuberculous foci 

Out uta Las been to dcielop an operatiie procedure sihicli would gise sat 
isfaeton access to the pehic cavilj with minimum trauma to vitnl structures, 
,.ooil drainage and carli functioual repair 

The well known incisions sponsored by Bardcnhencr, Ollier Rieder, Till 
manns Kocher Roux and, last but not least, bj Sprengel, gue surgical accev> 
,in I an mg degree to the outer surface of the pelvis Sprengel s incision follow 
mg the iliac creat, does to a icrtam extent allow approach to the jliac fo-isa 
and the medial aspect of the lup )omt but to attain this end the attachments of 
the abdominal muscles and the muscle insertions at the interior superior line 
spmc must he seicred, with all attendant disadiantai,es The proCtuding iliimt 
furthermore presents a serious obstacle to sutce-'sful management of deep seated 
boni lesions ^^orklng with the chisel or the burr is diiUcuIt and cumbersome 
e>peciallj postenorh and Ulow the pcUit brim 

Osteoplastic mobilization of a greater or lessor part of the ilium, compris 
mg the niajoi put of the iliac crest and the anterior superior spine leas mg the 
attached muscles intact seemed a logieM wai of soK ing the diflicultas presented 
The access gamed is direct and ample no iital structures aro injured, drainage 
is good and functional repair rapid The opention is applicable to all localized 
extrapcritoneal and bouj lesions below the pehic brim, sucli as bone ab«ceases, 
tuberculosis foreign bodies and fistulas imohing bone Although the 
operation would at first sight seem to be a formidable procedure, experience 
has shown that it is well tolerated nnd causes comparativelj little shock It is 
ciidcnt that patients should be con«cicntiou&h selected and prepared for the 
operation \n exact anatomic diagnosis should be sought br all aiailable 
methods such as stereoscopic roentgenograms radiopaque fillint,', of fistulas 
etc 

Tlie operative procedure is best illustrated bj Figs 1 to 3 With the patient 
huig on his sound side and the operator facing him, a cuned incision is car 
ned richt down to the bone along and slightlj below the ilme crest TIic an 
tenor end of the incision con be continued past the anterior superior jliacspini 
down the thigh for about two inches as tht, will facilitate mobilization of the 
bo^(Ijg 1 ) The outer aspect of the ibum is then stripped of the gluteal 

Received for publication. Nov 9 IMS. 
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muscles subpcriostealij , to the edge of the great sciatic fonmen The large skm 
muscle flap thus formed is retracted dow-nwanl, so that the superior gluteal 
vessels are exposed (Fig 2) 

The part of the bone mobilized is marked with an x in Figs 2 and 5 Care 
ful experimentation on the eadaxer has shown that this should alwais mcIuJi, 
the aiitenor superior iliac spine with the attached sartoruis and tensor fasciae 
muscles A narrow budge of bone should be left at the great sciatic foramen in 
order not to break the contmuitj of the pelvic girdle Fosttriorli it is well to 
keep clear of the sacroiliac joint ind its immediate neighborhood Tlic cancellous 
bone in this region is quite thick and tlie inner periosteum is reinforced bv the 
anterior ligaments of the sacroiliac joint heiiee it will be found difficult to 
mobilize the bone sufTieientlv if the incision has licon earned too far bael ward 
The optimum line for chiseling will be s«.cn m Figs 2, 3 and 4 Sharp broad 
chisels of the I oxer t\ pe or a circular saw cm lie used for cutting the bone 



The separated piece with jU mnscle attachments is pushed mediallj toward 
the lower alnlominal cnitv with consuhrahle force «?nl.periostcal stripping 
of the bone is continued downward on the inside toward the pelvic brim ami 
bejoiul when neeessarv Occa«iomllv (as in Case 3) it mav prove more ad 
Tantn eous to displace the mobiliztd bone upward and outward for better access 
A satn.factorv approaeJi is thus gained to tJie anterior aspect of the sacroiliac 
loinf. the medial side of the hip joint the descending part of the isehmm and 
the horizontal iwmus of the pubis The depth of the wound is crowd by the 
f^nor femoral cutaneous nenc a nd bx the common iliac vessels (Fi^ 3) 
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At the end of the operation the mobilized part of the bone is replaced and 
the gluteal muscles nre sutured to the jhac crest An^ remaining displacement 
has jiroved (jtiife iinimpoilant from a funetjoual point of vie«, and no attempt 
need be maile to attain pirfect aIi{,Rnient by tlic use of wjre sutures Con 
solidatJon nil] be found sufRwcnt within fmtr ueeU and no instibi/ity of (he 
hip joint due to muscular insufllcieno, has been obseried m jnv ease 

Perhaps t fon words should be said about the question of tlnmage In 
two of oul enscs we ha\e been forced to reopen part of the incision to drain an 
mtrapcUic nfiscess through a trephine hole in the hipbone This experience 
leads us to ndvoeato imincdiale drainaRC throngh a suitably placed boco open 
ing wbenestr tindings at operation seem to make this desirable (Fi„ 4) Pour 
patients Jiaic so far bctn operated upon with scry gratifjmg re»uUs 
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PA&F 1— A 19TWH311 »oli*er ha-t suffered from sciatic pams m th* left tip »«>^e tkc 
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The hone foci were found to be can ed by tuberculous ob cesais Healing tools plao 
smoothly but the later cour e led to ankylo is of the di ca ed hip joint 

Case 2 — A 21yeaTold m»n had been opentel upon one jear previously la anothei 
bo pital A hi torv could not be obtained, but npparenlU an opening bad been made in tb' 
ilium for drainage The postoperative course hal been stormy 'When seen by us the patien 
presented a fistnlons opening near the anterior superior iliac pine on the right side Itadio 
paqne filbng reieahd a fistulous track entering the pelvic eavitv throngU a hole in the ilmn 
near the anterior part of the pme, and extending lackuard to the hollow of the sacrum am 
the great sciatic foramen 

At operation access was gained through osteoplastic mobilization of the hipbone, am 
the fi tula was exci ed radiealh bj cutting the sacrotuberous ligament Three month: 
later i>ait of the incision had to be reopened to remove several small equestra After this 
hcalmg was rapil with complete functional recovery 

Case 3 — A 20 year old man in 19t> had rceeiiel a shrapnel injury jn the right lumba 
region just biloiv the twelfth rib fio lenorly Several ab cessis led to a permanent fi ful: 
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at file point of entrance RoentRinogram gbowel » metallic foreign boJ> 12 liv S mm. just 
anterior to the Tight sacruilmc joint V radioiaqne filling of the fistula led from the 
eitercal ojeoing below the tn-effth n6 afraight down to this foreign ho<I\ At oieration 
the ilium was niobilired as de cribed prenoaOj', bat the mobihieJ bone iias di placed upward 
and out instead of being pushe.1 mednllj into tlie jielTic cavity The foreign boly was 
found in the Rnrrcd iliaeua mustli and rcmorrl nitliout difficulty Dminagc was institute] 
through the caternal £ tula ami the bone replaced anl held b> means of a Kirsclmer wire 
1 rimary healing took place (I ig 4) anl the latiint was di charged well fiftyone dais 
after the oi>crntion 

CiSE 4 — \ ’Ijearoll man was womuleil bs a ubmachme gun in l‘>44 the point of 
critraacp being at the kft *ilc of the eacmm Ilo ha I been operatul on several times anl 
the irojectile removed TJntoitnnately, a case history could not be obtninel, owing to war 
(onJition 

tVIien seen by ns in January, 194^ the patient complained of a contioucnis di ilinrge 
from the right buttock. X ra\ examination after filling with lolizid oil hewed a fistula 
traier inf, the lutlock enferrng the peltie caiifi just aiore the greet fciatif fortmeo 
iinl enling in a round bono defect in the sacrum near the sacroiliac joint (Fig 5) 

Surgical approach was I \ mobilization of the ilium Thi fisluU was enCireli 
excised The round bone defut wm convertcil Into a fist groove and througli anl through 
ilninagc was instituted The bone was replaced anl the gluteal tnuxles suture! lutn phee 
The postojicrative cour e was complicated by nn intraielvic «b ce s anl n suhl o'teitis of 
the wing of the ilium Drainage whs in (itule I through a large trephine hole and the infection 
cleared up proniptlv \fter flfi) days the patient was up anl about and at the time of 
writing (three months after operation) is practicallj well 

SUMttARt 

V mctliotl of siujucal opproaeli to the mleiior of the pehne caMt) is 
(leaCPtbetl nialsmir u»e of osteoplastic mobilirntiyn of the win« of the iliiim The 
mefhotl jfnos good aevess to iJiia tliffieult fieW with minirnmn fraiima ami no 
lastmt, fiiiutioinl impairment The method k ApplicaWo to the treatment of 
lesions sitiiatod at the iimei Mile ot aiij pirt of the pchic nnj? Four patients 
thus treated ate linefit reported xipoii 
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D EnCiEL, MD, L\''C\‘‘H1RC rNGH,ND 

T IIRFE cases o£ tnci^tr finger are fo be dcscnbcil m all o£ wliieh heat ap 
reared to be the eaiisatue factor Two of the three cases dea eloped b> 
iisaiig the same overheated aic welding for several months tlie third 
followed exposure to Sollux lamp ridiation for five mmiitcs Tiev are of 
interest from thv. standpoint of pathologv m general and of industrial iinl pre 
vcntire medicine m particular Thej gam iti significance since m a recent 
Meniorandvvm (104 j) b\ the Faelorv Dcparltncnt of the ilinisfrv of I abour and 
National Service tlic ocvuirence of trigger finger amongst arc welders was 
eonfirmed ‘These were characterised hj a locking effect when the finders were 
fuUv fleied and passive assistance was reqiurcil to obtiiii full extension which 
vva^ xecompanied hv v slight clicking sound To niv knowledge no trigger 
finger produced hv and attrjbiilul fo beat action has been recorded in the 
hteratnte 

The trigger finger H a clinical ntid not a pathologic cntitv It is the 
manifestation of i disproportion between tendon and tendon shc'ith eanscd bv 
a stricture of the sheath or bv t thickening of the tendon or bv both tliesc 
ehanpesi siniultaneousU Our knowlc<Ve of the etiologj of the iTij-ger finger 
Is haav so much however s<ems certain that sc'crnl different causes mav lead 
to the same patholo,ic result It i» also probable that in some cases the comci 
dence of at least two factors is necessary foi the dc'olopment of the disease 
one being the disposition the olh< r the exposition (trauma etc) The disposi 
tion IS either local or general The tendon sheaths of the digital llc'’or tendons 
have a natural anatomic stnotiire opposite the base of the flri>t philam This 
point is therefore most disposeil to further eonsfrietion The general disposi 
tion or constitution is more difficult to define Perhaps the ‘arthritic ’ tvpes of 
the Fremh are more likclj to be affected if e\j>oM?d to certain irntitions One 
tvpc of the coBSlitufional trigger finger is more dMincf it is the congenital 
tvpe (Konctscbke ISS*? Berger 187'i) (, nnier and Schleicher described 

tri^^crfingiFb in two uniovular twins 

Tbe commoner form of trigger finder however is the aeijuircil one espe 
ciallj that of traumatic on^in (Poiilson Tilnnim) Rheumatism ind gout arc 
two other caiiMtivc factor* menlioiicd hv bcven! authors (Alarehcsj JOQ » etc ) 
Ncckcr who collected 121 ta«es from the literature, found that Id were of 
rheiuuatie or goutv origin 13 of traumatic 2 congenital 47 due to oecupatioiial 
strain and " of unknown eljoJogv Ncckcr ixjictetl the Iri^^er finger as an 
industrial dicoase Hauck thought that trigger finder was produced bv trauma 
but he alwavs postulated n special disposition liecaiiso m Ins experience the 
disea-sc was found chicfli m vidcriv women with arthritic complaints 

Kroh found sicii> of chnmic inflamniativn of the tendon slicaths m 13 eases 
on histologic ctammation Bat m his opinion these signs could not be at 
tnbute d with certamtv to an acute or ilimme tnuma He does not regard am 
IWceliirf for publlc»llon ivc ji |S|S 
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at Uic point of cntrao'-e IJocntgenojiTam uliOTCr)! « niialhc foici|;n body 12 by S mm gust 
anterior to tho nglit saeroiliat joint \ radiopaquo filling of the fistula led from the 
estirnnl opening below the twelfth nb Mreigbt down to this foreign bodi Vt operation 
the ilium iins niobilited as dcsotibed pienously, but the Jiiobilire.1 bono was (li«plaee<l opnartl 
nod out in teil of being pu hod medially into the jh-Itic cavity The foreign lody was 
founl in the erarred ihacns rau'cJt anl remored Without difficnltj Prsimge nas jnstituteil 
through tlie eiternnl fi tnln anl the bone replaced an I held bv menns of a Kir<chner wire 
Primiry healing took place (Fig 4) and the patient was di clinrgeil well fiftr one davj 
aftir the operntion 

Case 4 — \ 53 year oil niin nis woumled bj i aubniaihine gun in 1944 the point of 
entrance lieiog at the left tile of the imcrum He hil been opernteJ on veieral times anl 
the grojcctile rinioml UnfottunHele a case history could not bo obtainel, owing to war 

AMieii (»en by ns in Janmrj 1<14S the pitieat complained of n continuous discharge 
from the right buttock \ ra\ examination after filling with iodized oil showed a fi Cota 
traversing the 1 utlock enteriiik the ]>ehic cavitv just alove the great sciatic foramrn 
anl ending in a round bone defect in the eaerum near the soeroiliac joint (Fig u) 

'lurgu.al approach «ns Iv mobiliHition of the ilium The ft tula was entirelv 
exei ed Tlie rounl bone difeet was lonrerlcil into a fiat groove anl through aol through 
drainage was in titulcd. The bone wns replaceil and Ihe gluteal mu lies sutured into plncc 
The po toperative course was eomrlunled 1> an intrai>eUic al less and a mill o tcitis of 
the wing of the ilium Drainage was institute f through a large tref lune hole an 1 the infcvdoo 
dented up irompth After fifty «lavs the |>alient was up anl about and at the time of 
WTitinj, (three months after operation) is praetieallv welb 

SLOtMARt 

Ji inetlioil of stir^ioal opproich to the mleiiot of tho pehie civitt 
tlescribotl niTkinji use of o^looplastic mobilizttion of Iho 'Mtis of the ilium The 
method pi'os fcood Tcooss to thin ilifHciilt floid with ininirmim tfRiinn flud no 
lastmc functioinl iminirmont The inethoil m appheuble to the trenlment of 
IcMons bitiiatcd at the inner tide of iin I'lM of the poUic ring four patients 
thus Irented are briefij rcportetl upon 
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D I NGFX., 3IE , AV'®ELL-LyTH 4« LV\C\«IIIRE IStlVNP 

T IIRI I c\scs of fukS'^r are to Iw desciibed m nil of which llc^t ap 

pcir^a to ho tliP cw'iitne factor Two of the thuc cives developed In 
mmg the same overhevted are wcldmg f.nn for several months, the third 
followed exposure to Sollux lamp ndntion for five minvites T ve\ 'vre of 
interest from the standpoint of patholosv in general ond ot indiistiial md pro 
vcntive medicine m particular Thei gam m signthcince suite m i recent 
tremorandum (1945) the P-ietorv IXpartmcnt of the Jlmistrv of labour and 
National borvico the occurrence of tngoir finger amoiigM arc weldors was 
confirmed “These were characleriMd bv *1 locking effect when the fingers were 
fullv flexed nnd passive assistance vras required to obtain full extension v\htch 
wxs aceompanictl I'v a slight disking sound ’ To mv knovilctlgc no trigger 
finger produced b' and attribme*! lo heat action has been recorded in tlie 
hteratute 

The trigocr finger is a clinical and not a pathologic entitv It is tlic 
manifestation of a disproportion between tendon and tendon sheath caused hv 
a strictun of the iheatli or bv a thickening of the tendon or bv both these 
chaneCs simultaneoudv Our knowledge of the etiologv of the tri-,g(r fii^eT 
Is hozj , so niUeli however seems certain that several different cinscs iinv Jeiil 
to tlio same patliologic result It is also probable that, in somo cases the coiiici 
dence of at least two fnetors is neecssan for the devilopment of the disease 
one being tiic disposition the other the exposition (traunn etc ) The disposi 
tion IS either local or geneial The tendon sheaths of the digital flexor tendons 
hive a naturd anatomic stricture opposite the base of the first plialiiix This 
point Is tlicrcforc, most disposetl to further constriction The genoral disposi 
tfoii or constitution IS more (IiBichH to define Perhaps the ‘arthritic’ tvpvsof 
the French are nvoic Iikelv to be affcxtevl if expo&ed to certain irutations One 
ti 7 »e of t?ic constitution il trigger finger is more distinct it is tlic congcmtil 
tvpe (h-onctsohke Berger IbTS) Cramer and ^'chleicher descrdied 

trigger fingers in two uniovular Ivniis 

The eonvinoner form of trigger finger however is the acquired oiu espe 
owlb that of traiiinatic oruin (Poulin filinatm) Rhcumatisni and ^out art 
two other causative factors mentioned bv several authors (Alarclusi 190'j etc ) 
Nocker who coJIecJed 1^1 cases /rom the literature found that '2 wore of 
rheumatic or goutv origin !.> of Irawmafie 2eohgwuta1 47 due to occupational 
strain and 7 of unknovvn clioJoga N«krr rejccfid the tri,.gcr finger as an 
Industrial disease llauok thought that trigger finder was produced hv trauma 
but he alwavs pos'nlafed a sp«.cial disposition because in his experience fhv 
disease was found chieflv m tlderlv women with arthritic complaints 

Kroh found signs of ihroiiic inflammation ot the tendon slieaths in Id eisos 
on histologic evaniinafion But in fcis opinion these signs could not he at 
tn^d with eertaintv to an acute or chronic traumi lie docs Hot reganl anj 

R<s^l\»J for pobllcaUon Drc 1| JSIs 
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of his cases aa, bcin^ esused bv occupational injury In this jespect he follows 
the great msjoritj of authors who sre jiist ss unconvincing as Bertelsmann 
(1037), who records a self obsmation In his surgical work he frequeiitlv used 
hone forceps and c;cntnaljj developed a right trigger thumb After an injury 
of the right arm lie used the left hand preferably for bone work and developed 
conseqiientlj a left trif.ger thumb Both disappeared after rest lears later 
he straine<I (he two small fingers hv using i hoc for garden work and devcloperf 
trigger finger in the two siinll fingers In mv opinion no more eonvincmg 
example of an oeciipational trigger fingci eould have been adduced 

Rothenl/erg (103C) refin.cd industrial compciisifion for a traumatic trigger 
linger with similarlj uneom ineiiig anpimcnts Onlj a few of the older authors 
iccognized the occupational faetoi as being of pnmorv importance Schulte 
and Siideck (ISOO) deseribeil fifteen eases of trigger finger caiiAcd hv rifle 
butts m young soldiers Antegbano (1886) saw four cases of trigger finger 
of the right middle finger produced bj fencing Its oeciirrenee in pianists 
siamstrcxses and flutists is also known 

From this short review of the literature it is evident that the tnggtr finger 
is not recognized by the majority of authors as an industrial dLseasc and 
compensation is refused to those alTeetcd by it It is the purpose of this paper 
to show that, in at least some eases this view is untenable 

CASE RFrORTS 

Case 1— t. nan aged 33 yesra hat menslea a.atlet Ustr aoJ bronchitis aa a child 
anil had teen healthy siiue ^yphilia gonorrhea, and rheumAtiam were domed From 1931 
to 1035 ha worked oa an arc welder From 1035 to 10-11 he did clerical work lie took up 
are iveldiag- again in Aaga-t, JO-t? la September lOi” 3»s arc welding pna tecama orer 
heated ao that hia thumb bliatetcd in apite «f the asbestos glovea he wdi wearing tor the 
work IIo usi 1 this faulty isatrument for »ix nontha ix to ctwen hour* a day Uork had to 
bo intcrruptel after oaohalf hour to let the tool coot down (The handle of a normal arc 
welding gun is coiered with rubber and its lemperature n not felt through asbestos gloresj 
After h-iiin" use 1 the faulty tool for aix months be noticed in the morning a stiffness of 


locke I and could not I e opened without effort 

On ernminalion on Pec 18, Jin'* he presented signi of definite trigger finger of tie 
miJdJe and ring lingers fheir erfension was difBcuIt end was accompanied by an audible 
click and a visible jcik Nothing abnormal could he palpated He was treated for three 
months with radiant heat and ma age but did not Improve 

at oreration oa Jtarih 4 191 both flew tendon heaths were evpo ed J <m prosimai 
and 4 cm distal from the mefsesrpopbaJangral joints Thev were found thickened and 
narrowel Ihev were slit and pnrtistly exei«cd ko pathologic changes of the tendons were 

clicking di appeared after operation but the patient wa unable to do 6 the two 
“ _ _ »r r.1. -loia rhto time u.eJ a normal gun 

In ifay 1913 the middle 
It without the help of the 

other hand 

By A it V 
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M th. monj ot»ral»n • Jalj 1913 .SK-ioa. md ngmated parU of lie »”» l™^“ 
sUeaths were escis«a Tins operation Aid ifflpme tVie SepWmber, 19i3, saa 

extension of both fin^irs Leeaioc restricted and the cli kioS of the middle fiaser recnned 
Since then tlie condition rermmed stationary gnlranl/ation and di itlirrmy had jso beneecial 
effect 

On exanJiintioo U..cimber, IW the operation ««ir of three inches over the middle finger 
was adherent to the flexor tendon that over the ring finger was mobile and smooth The actii e 
extem-ion of both fingers in the metaearpophalangenl joints "as reduced by 15 degrees 
extension in the other two jemts w-is full The active flexion of the two end oni laildle 
phalanges i\ns reduced b\ 30 per cent TasMve flivion was povsihle only against considerable 
resistance During flexion of tlie middle finder a eliik was aulible "Inch couH be climinatM 
by pre* mg on the flexor ten 1 in over thu bA«al phalanx The three other fingers were normal 
Tho grip was poor 

Deceml-er, 1916 the la«t operation did not improve function Both fingers were held in 
scmiflexion and could not be extended actively to full extent The click in both proximal 
interphAlangeal joints was tiU preveot There were vaxoniotor changes in both fingers 


Case - — \ man agetl 33 years came from a healthy family He was operated upon 
lot a Vtag "bsms VwaVie jenvs "dtnisswm lit bwA »" twapl^iwtt ".{WTevTiwi He h&A 

no syphilis no gonorrhea, no rhecmiati m From tho age of Id to SO years ho uorked as a 
stationary pxeker from SO to 30 years he did no manual work From hpril 1°41 to August, 
104S he did are welding for ten hours a daf From O tober J942, be wed /or /cur montha 
lAc sn»ie fcvttji ted at ihe non dtsenM as Case i Though be packcJ the gun hnnilJe with 
a rag the heat pesebrated his asbestos gloves and the tool felt uncomfortabW hot He nner 
nctually burned bis hand From J&nuarv be u ed another gUn 

In Sftreh 1643 ho felt pam aero s tlie right palm during strenuous work In May, 
1043 the rii,ht nog and mall bngera started locking vvery morning Best improved tbu 
eosdition for six weiks In June he bad a recurrence f«r n hort pcnod, since August, 1043 
the eomplamts became constant 

On examination Sept SI, 1043, th* configuration of the right hand and ringers "u 
normal «v<,.pt fat the nog nod small fingers being piesscil firmly into the pnltn Thu active 
exten lou of the t"o fingers and the mid lie finger "as iiopos ibl tho px«sive extension verv 
painful. Ifler thcir forced extension function improved but activu extension of the small 
finger was still reduced by oO per cent and avcomj anted by a click. Th re wis no muscular 
atrophy all movements of the other two fiogcrx sod wrixt were normal 

\t operation in October 3043 uinsion "as made of 6 cm over the flexor ten Ions in the 
region of the first phalanx aud head of the metacarpxl bones of the third fourth, and fifth 
fingers The three tendon heilhs nhicb eppearef thicteneit aud constricted lete slit and 
partially excued in the expo eJ area The (enlons were normal in appearante and moved 
freely after liberation. There was a normal course of hexbng 

In November igjj the patent had no power in Jus thn-e fingers and was nnabla to 
bend them 

In Feltujr) lim, li^ht peutothxl anesthe vs. "as given The patient responded to 
eomtnands but wsv ucable to bend ijie iVret JEsgers Hfiiiipnlatioa under deeper anesthesia 
showed albe-ions in the incision ar« \fter this manipulation the finger movements im 
1 roved slightly Thepatirnt III not reappear for re evam/ at on 

<.A„E 3—Thj was a nun nge-l bO years tt the ag' of U jm,# he had soffered from 
tuberculous coxitis with «ub eipient suHuxalion £teven yiars before alnussion h« had bad 
hemiplegia from whirh he recorercl eompfeteir lie liuios «T.t ^ ^ 
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left }nnl f<,r Tbc 6,„d extremely hot bot not actually 

burned tour to five hour^ after tj,,, trestment he felt u stiffne <= m the left middle finger 
an I could not exten 1 it without effort Almement wax occompmied 1 j a cliclc A similar 
condition of Kio mil. fingvt .lt\eIo|e3 one w«tk later llolli fin(.(.rs were tmtcl «ith tlolluT 
lamp for Jiic wichs They dirt ml improve m 1 remainei! unelnngc.1 aflorward. 

On examination the man wix founl to lie in rehtinly e’en } g^-neral condition The right 
hip uas subluxnle.1 on account of an old tnlercnioox eoxit. There were no signs of anv 
active tuberculous rrn,e-s or hemiplegia The configuration of the left hand and finecra was 
normal ^otllJng abnormil iias pajpilde The artiie fiixtoit of all fingers was full nni 
free The exfen ion of the miHh and ring flngtrx m the metacarpophal ingea] joints was 
al o full but in the fir t interphnlangeal jomtx il was reilucel 1 » 5U per eent This re«tric 
tion eoulJ lie eorrectet only with Rt, it effort again t frotig re i tinre Ui/Ji the help of Ihe 
other hand it was «< ompmud liv n jirk and dick 1 xlen ion in the other jiiiits is full 


COMMPNT 

Tjic three casts dt^criliwl arc nH ttpienl cases of tugger finger \11 tliice 
elctelopctl aftei expo^utc to crccssitc heat ttJuJe lu C iscs 1 ami 2 there mjs 
exposure to high tcinporatwre over t longer penotl of si\ luil font months 
respectneh, in Case 3 exposure nns onh for fite immites In all three cases the 
locali/ntion of injun wns rtsirietoJ to the area cxi> 0 'ptl to lieat niul in all three 
there was a contmuitj hctwceii traimia ami iitjun In Caves 1 ami 2 the same 
oserlicated tool was used under similar circunistaiiets for the same purpose for 
about t]ie same length of tune with the sime pathologic result 

In the flist two cises no avn of ant constitutional disposition could f« 
detected both were licaltht tonng ineii with no bistort of prctious arthritis 
or local injnrt One patient (Case 3) hid pretioHsIr irlhiitic oomplaints in his 
knee hut they were duo to static conditions m coiivecpieiirc of a tuherciilous hip 
This patient was a toit intelligent and cntied man he was \cr\ definite about 
liatmg had no trouble with his bind pretioiw lo its csposiire to Sotliix lamp 
radiation and insisted tint the eomphmts started on the iht of ovirheiting 
This was texti/iwl hi a ujfiiess a nbaWe nnsseiir ot the ho'pital who knew the 
mm Jews befoto and after the heat imident \ compensation ehnni did not 
arise 

Our tliioe cases wcic observed two tears liefoic publication of the ■Mmistrv 
of J^loiirs 1/c»iora«(fnm on Fftc/rtc lie lltftfinff which described the occm 
renee ot tn^pCi finger amongst arc treldcrs (no fi^tues were mentioned) Thi' 
^lemonndum confirms niv opinion that the trigger fingers of tlic first two 
patients {Cases 1 and 2) wen. the direct result of usin^ an arc welding gun and 
* - _ r cTi'T in ire welders thus Is an indavtri il disease The "Meniorandiini 


afrcshoie ^seems to Ik the piceipit uiiie, t inst- 

^Miile It IS difficult to lefiite Ibis new the fact that m mv two cases trioffir 
finger developed in two men who used the same f udtv tool which differed from 
otlicr tools onlv in so far as it lieeame tinduh liot makes it more than probable 
that in some cases at leist it is the heat and not the repeated gripping effort 
which IS responsible for this disease It would !>e of interest to invesi, ate ui 
the future xvhethcr those woikera in the arc weldin, industry wlio develop 
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\-!S « Cw QC vi<=(‘d T ffUii "filth becnme hotter tinn other giins or Avliether, per 
Inp" these Atorktts were kss pjototted against heat In suifahle Klo^es than 
those workers whoso IntuK "ere spired from mjun 

If tm espUniH-m proieS to lie torrett it will he iiec(ssar\ to witch for 
tn?p.<!r finders in Other hriothes ot indvistr' ui which cneiheituig oceurs It 
will he jiceessin to tike nioix pncuitiom asainst oierhcitiiis oJ tools in 
{,eiiernl It will he nee ess in to watch also whether the cMcrcnt ioms ol Ue\l 
triituient like (Intliiimi shoit wait diitheiiiij, mfrartd produce triffRtr 
fiiucr when npplud oier a lontrer peniHl 

licit mil iKo piuic to lie an sdenuate truinn to produce trippir fiii?tr 
oiperiment dh m iiiinnls mid thus facilititc the stiidi of this distise so little 
understood 

The throe cises reported arc of interest also because thei seem to show 
thit tnsscr fmsier nn dcielop in healthv mdiriduiK irrcspictiie of constitn 
tion provided an ideqintc trauma is applied It is lerv unliVelv tint two 
hiiltlij jount! men using the same hot tool should dnclop the s nut pithologic 
Cfifidition with the 'imo localization withm pncticalK the bcnie period hcciUsc 
of 1 suiiilir fiultv foiistitntion ind not 1>eiiusc of the icUntitv of truiina 
The eoiisUtutimnl fa< for eiii natunlh never he complctcJv pscludcd from 
Vlomvg a pirt m the development of am patholocic cnndttioti Ficn when a 
nnn is killed In i Imek falling upon his head his const itutioii is n eontrihutnn 
factor to [us deith stiU one wouhl sttribute the <lesth to the traumi It is tlio 
(liiintilitivo estimition of the two factors constitution and csposition, winch 
detcruiiuos whether ^v dvstsse is ecmsidend constitutioiisl or not As nieiuioucd 
esflici eonipcnsntion was refused hv other authors to industrial worl ors who 
diviloivod trigger finger <l«rm? their work becaiiso their constitution wss 
nJdi iKue nspofisiljfo for tlicir injiirv than their exposurt to traumn It is 
from the stsndpoinl «£ the worktr s eompensatioii that the c]uestif>n of coustitu 
non in rihiicm to tu.ger fin er is not onh of nesdciuic hut olso of praeticil 
Httpwrtsnee 

I coiisidci tint 111 el trv nsc of tiiggei finp«»r in which lontiniiiti hptw cen 
s i Imuiii or neutc tmims su<t uned dunn!* work (pressure on tendons froijiient 
moieiiifjits heat) can he provcil without evidenre of previous locilizod 
pilhnlogjc elnnpjs the workers njht to compensilion should hi rccopnired 
Mv obscrvstioii suff-csts thif in jt least some rises trjunn is hv fir the inoii 
imporl-uil fivtor in piislufing lugger tuiper as fir is heat is eonnmed lud 
there IS nothing to prove the contrarv with regard to ot) cr traiinns 

1 meiulv sjw two further cases ufiieh eonhmi me in this conviction One 
concerned 1 1 ind \nin ^.lrJ JO vests of age who di.I im manual work m civilnn 
life \fier umdc a trowel for pliiitin, for seven! divs she developed a fvTueal 
trig cr flmrtih The other wis a woman 40 sears of agi wlio spent over twcnlv 
V CITS cuilmp nrj.efs vi jth hrj.e scl sors she also dev elopd a trigger thumh of 
the ri„ht hind In neither <av was there anv tmgihle sigh of a constitutional 
di'PoMlioTi 1 cr>i)siderc<l Imth cisis f© K otcnpafion il injuries entitled to com 
licnsntion 
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left l.^J /ar aloul firr Tl.e hand Ueam* eMrLn,el;- hot but not actuallv 

buTne.! lour to Jire houM nflrr tfaxi ireitment ie Mt a bffne . the led milVe Sager 
nni could not CTtenl it without effort Morement «8, nccomi imed bj a cbck V .imilor 
conlit.ou of the nnc fiofair dtreJor--I one nwk hUr Jioll. f,nt.cr* ucre treatel ^ilh ‘ioUu^ 
lamp for h,e necks They dil not .mproro anl remoine I nuchan^cd aflcrvnrJ 

On e-xamtaition the nun nai foiuid to »e jh nbil«* )} eooil (.ene/ul condition The right 
hip iiss suWurafel on nerounf of an ot{ fulereuluos cotitl Tberi. were no una of »nv 
actice tuliercubu-i j roci a or hcmiplej'ia Tin conficuratiou of the left limd and fingers oas 
norm'll Nothing nlmormal was palp-iHe The artire ilMioa of jJl Sagers tias full sal 
free The c-rten ion of th. nnllle anl nof, fingers m the nietararpo] halangcnl joints was 
aUo full, but in the fir i iitferplinlangiil joints u was rcluecl b> aO per cent This resfrie 
tion coul 1 I corn te l only w ilh grnt effort a,piiii t troiig re i t m e with the lielr of Ihi 
other hand, it wss aeiompmel h^ n jerL »nd chch FJleii ion in the other jjints is full 


COMJIPNT 

T}ie three eases dtseribciJ att all ftpieil ciscs of fn„jer fingei -<UJ fhnit 
detelopctl after cxposiiie to e\cessuc licat Mlttle m Cases 1 and 2 thcie «as 
exposure to teDjpcratine oicr a longer period of sa and four moiitM 
respcctnelj in Case 3 exposure was onlj forfitefuimiles In all three cases tlie 
locahsatmi of in^tu t w is mtiicfed to (ho tret evposrxl fo Jictif and m all three 
there was a cclntlnlllt^ betneeii trsuma and injur' In Cases 1 and 2 the sniac 
oterhestetl fool nak «»«! under similar tirctimsfanees for the same purpose, tor 
nbont the same length of time witli the smte pttholo,.ic result 

In the fiist two cases no sign of anv lonstifutioinl disposition could lie 
(Ictcctcil both Mere hoihh' \oun^ men with no htstort of prosnous arthritis 
O’* local injury Oik jntieiit (Cnsc 5) /ii<l pr< vioiislj arthritic eomplainfs in his 
knee, but the' "ore duo to static eonditnuis m tonscijuenet of a tiihereiilous hip 
This patient "as a scr' jnfcJh,fent and mtieaf niin he uos 'eri de/lnife alwiit 
having had no trouble "ith his hind previous (o its exposuit to Solliix limp 
radnfioii and insixtcd that the eomphiiits stirfed on fhe dsj of o'lrheafjng 
Thii was testified hv j witness a reliable masseur of the hospital "ho Knew the 
man 'ears before and ifler the hett iniident A eompensdtjoa diiin did not 
inse 

Our three cases were olisened two leirs irefore pahheaUon of the tlinislrv 
of Labour s yemornmlum on Lhcinc Ire UeWiKff which dcsciibed the occur 
rencc of (rif^r finger oniontst are welders (no fi_iire5 were monlioned) Tliis 
m pinfiiiiis niv opinion that the tii,fljer finf.ers of the first two 


expresses the teiitnfjre view tint llie \er\ anH|utiii » 

perhaps 200 to "’00 times a dav required to rcicise the spent eleelrude and insert 
a fresh one— seems to be the jireeipitating cause of tlic trigger finger 

■\\hile jt IS difilcult to lefnte this Tiew the fact that in nn two cases trigger 
(In^r derclopnl m l»l> mm »Jui u<cd tht lame fanll, lool Jiffered from 

otlmr tools oitlr in so I«r as it beesn' l'»> ""'•os n moor than prohahle 

,lmt m some eases at least it » the heat and not Ihc repe.ted giippins effort 
nineh is nspons.hle for tins d.sease It ssould I«r of .nter^t to nnesti.ale m 
the future ssfietlier those ssotkein in the i .so m, us n 


welding indiistr} who develop 
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‘TT "WOULD be nlional to expect that with the advances unde in the knowl 
1 edge of the proper dosage of Roentgen r»}s hums from this source nould 
become less and less frequent ^Vs a matter of fact, this does not seem to be 
the case, os m nit om n practice I am seeing these burns even more frequentlj" 
than five years ago nhen I presented a paper on the radical treatment of 
Roentgen rat burns befoic the American Surgica\ Association”'^ These 
nere the opeiuug remarks bv Dr lohn Maige Dans at a meeting of the 
Southern Surgical Association in 1925 No" tiventj three tears later, tie 
ft el that much the same statcnuiit could be made 

All too often the radiodermatitis or necrosis is the result of treatment of 
a chrome benign condition csptciallj dermatologic lesions or is the result 
of negligence or ignorance Further, v\e belictc that the repeated use of 
tadiation thefapt in shin cancers tthcre radiation has failed previously, is a 
pernicious practice often resulting m an cvquisitelv painful necrotic wound 
showing little teiulenev to heal In addition, m those cases where the use of 
radium or a ray thcrapv is optional or questionable some other foim of treat 
ment which does not have the dangerous potentials of radiation therapy is 
indicated 

The lesions under discussion haic been elas«i£cd into three groups ba 
Porter* 

Group I — Lesions resulting from a single massiie dose intentional or 
otherwise, or a few exposures at short intcrials For example prolonged 
fluorosoopa forgetting patient during treatment or evcessiio dosage m treat 
ment of malignancies There are occasions when a history of exposure to radi 
ation cannot be obtained from the patient This is ilhutratid hj one of our 
patients uho had what was obvionsh a ladiation ulcer He was unable to 
gne us am Listors of exposure Inqurnr of the patient s doctor rciealcd that 
repeated fluoroscopic examinations had been earned out for reduction of a 
fracture w Inle the patient w as anesthetized 

Another patient was referred with an cxquisitelv painful lesion of the 
hack which had resisted all therapeutic attacks for scieral months including 
three small xraj treatments Prciious local applications had produced a 
b\ncV adbtrent eschar which oWured the true nature of the lesion An 
earlr diagnosis of herpes zoster further confused the picture However at 
the time of surgical excision the tapicalpalholoiry of cxccssue radiation was 
noted Detailed questioning finalh brought out the history of fluoroscop) 
of the gastrointestinal tract preceding the onset 

Group If —Patients rccemng maiir exposures o\cr a long period of time 
in the treatment of larious benign conditions sucli as acne eczema psoriasis 
5 Worn'S H 'The T«»» SutsWal Sociely San Antonio Teiaa April 
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It was suggested b\ Kroh that there is a similaritj between trigger finger 
and de QiicrTain s tendon sginitis stenosans lie saw a difterence between tbe 
two in the fact that wJiile in the latter a chrome lepeatcd trauma is alwajs the 
causative factor, this is not so in the ease of the tugger finger "Mv observations 
make the sug^^ested difference between the two svndiomes lorj nnlikely The 
tw 0 are most probabh identical clinical entities 

Onl> two of those eases were ticated siirgicall> As seen, the results of 
both ivere very unsatisfaetoii in great contrast to the excellent results obtained 
in other cases of trigger finger not produced li> heat V recent paper (Fogh 
Anderson 1047) shows that out of 121 cases of (he litter group treated stir 
gicallj, 119 weie cured bs the fiist operation and the other 3 bj the second 
operation I cannot offer *i satisfietorj explination for (lie bid prognosis of the 
first group It IS howe\er, possible that the tissue leaetion to modente heat is 
\erv protracted and that the fibrosing process goes on long after the irritafug 
factor the heat has ceased siimhilv to an nniline nr x rav cancer which 
ileselops \eai-s ifter exposun. If this assumption were correct it might be 
neecssan to operate on these pitien(s m whom the condition wis produced b\ 
he it at a later period thin we did when a further fibrosing process is no ]on,.er 
to be expected rxpeueneenns however, show (hat these patients should not 
he treated surgically at all Itniai ilso be wiong togne them Solhix lamp ind 
other lieat radiation for treitment 
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Three cases of tugger finger arc described Ihere is circumstantnl evi 
deuce that thej were caused b> cxcessn e heat Two p itients handled thesiine 
oyerheated sre welding gun the thml hid an otettloso of mfrartd radtadon 
The recognition of the trj,.gcr finger as an industrial disease and the 
worker a right to compensation under certain circumstances is idiocated 
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itropliit, ligM 11 p«-' « >' partiiularh ..otttcWe vhcre tlic con 

(linoii occiiri m cr ll.c loot Ite ikm sm£i<-e B .Irj , ■.,.,1 nnn, (cJinnlccliDc 
cm lie -seen Kti-\tovc« irt common, •n\t\ smiU to large ulceratiom 
ina\ occur TIh^c usinlb heal <lowl%, or evewWaW o* all lu more ul 
N nnced c %\here the i ^InUon .ffett all ot the tissues nns 

1 uc hcui rcthuiil to a ftm scarreO mass nsuilh omesshat elepresscd he 
loll the surrountluif, surf ice ami to .Wycr strocnim In such Ic 

Mons iicrsistcnt throiiK ulem ihons art hVel to w« w th< surface of the 



tihir IS tLsiulli coiircil with a adJouj h eoa^ruluhi which inaj he cosiji re 
uiovel, reinlinjj t |i{I< letlowisli imhealtliT bast ^loiiphin); tissue sepa 
rails >eri sJowh vfun nv^iimn^ necKs or months The hJncKl swpph of 
bom Is fisili (lamapKl h\ irradiation aud mai suecuinb to the slightest nifec 
tion ChirutirtsticaJlr the dead bone n stow to stcjuestratc (1 ig 2) 
Pahridi fjfrd easts of font remaining exposed and inert for tlie to seaeii 
jears 
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Iiiptis, 1)1 mtar \\ arts eti 1 xtieme c-mtion on the part ot the therapist in 
the treatment of these eoiulitions is indicated There is a strong temptation to 
renew the trentnient when the lesion rcctits and to minimize the htent effect 
of the prenons ndiation Manj times the patient is gnills of “shopping 
'iromnl ’ and nnwiftingU subjects luniself to ovcrtrcntnient A scrv cireftil 
history should present this 

Group III —Professional rocnlgciiolo„ists 

■\\> have had oceision to see 25 pstients m Oraup I ID w Group II and 
2 m Group III, for a total of 41 with indiodermatitis oi netiosis (Tnhle I) * 
Of the entire group onh 7 t ises svere justifitd lis lint we inesii that some 
other form of tnatment would haie giien eqinl or better results without 
the sequelae of (xcessue irndiation There were 14 nses of skin cancer in 
which repeated indntion thinpj resulted in necrosis of soft snd/or hons 
tissues, some form of suigerj would haso been bettei Theie weic 14 benign 
Or dermatologic conditions meluding C pntieiits with phntar waifs Pro 
longed fluoroscopj w is the emse in *1 pnlicnts 

III the way of pui eiition the prealest progie-s his been nnde m reducing 
the number of Mctuns m (»roup III Piesentdaj lointgcnologisfs are well 
IwiK ot the diimgo thit occuis fiom fuqiunt exposure and tike propei pic 
eiutions A big fictor m the produetnm of ladioticrmitilis is the latent 
period together with the fiet thit rcpeited doses hi\e i cumulitne effect 
The ndiothenpist is often utiiw ire ot hiMiig produced i Imni beciuse it 
ninx not become OMdent for months 01 \«us or the piticnt mis not return 
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VathoJogy — Itadiition whether from xru or ndmm, is destruetwe to 
Ininw tissue ■\Volhack“ ami others* hisc desenhed the pathologic findings 
of exc).ssue irndntion Hneflt the pathologi in chronic ndiodermatitis 
consist:, of hjpertrophj of the tpithclinm nfiophy of the conum with loss of 
the scbieeous glands han Jolliehs nnd sweat glands in thit order There k 
1 marked oblitcntiic endirteiitis aftecting all vessels and senoush rodueuig 

the blood supph to the iiei (tig 1) 

Grossh in area of chrome ndioderm-ififis has i nn fipicil ipjieiranee 
which IS not eisilj eoiifusetl with xnj other condition The skin his aw 
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Pam li. an ontstandmg f e itare o£ all deep bums It usually does not oc 
cur until late except %vhere massne dos»es lia\e been gnen in one or several 
clo-seU spaced treatments in winch case ulceration and sea ere pain maj de 
aelop i-nthin a feu days Portei’ stated that the pain and agony of inflamed 
\ ray lesioiiiv is almost uneijiialed ba anj other disease One of our patients 
ivas seen bj the psichiatm &er\ice to eialuate the pam and the ciiustion of 
narcotic addiction In chrome radiodermatitis where the radiation has been 
receiaed m nniUiple doses osci a long period of time itching burning and 
dryness of the shin are eharactenstie (Iig 1) 

Chrome radiodermatitis once established tends to get worse with the 
passage of time In am eaent the damaged tissue is a potential source of 
trouble as it maj heroine necrotic or undergo malignant degeneration at anj 
time Porter’ and Dans’ loth noted that carcinoma was more likclj to de 
lelop m those patients who had recened siuali repeated doses This obseri a 
tion has been borne out m the four patients in our senes w ho developed tan 
cer in areas of radiodermatitis Two were in Group II and two in Group III 

TBBXTSlfiST 

In regard to the tieatment in these cases there is> one outstanding fact 
that should be uxvderstoovl I efote any treatment is undertaken Certain ir 
reiersible changes have occurred in the tissues resulting in loss of healing 
and reparatiic powers and for this reason anv treatment which does not 
iniolve lemoial of the diseased area can be palliatne in nature only In 
our opinion pallntiie treatment is of aaluc in the following situations (1) 
acute ulceritions f2) for symptomatic relief of the earlv or tnild radio 
dermatitis (3) where surgery is refused or otherwise cannot be performed 
For the acute ulcerations moist dressings of saline oi bone solutions are 
helpful ^oothin„ ointments and lotions are aho of salue Mans authors, 
speak highly of the value of fresh leaves of the Iloe ura plant • ^^ost pa 
tients will require analgisics for lelief of paiii 

Padon ointment’ " has been lne<l In mam writers since it was first intro 
diiced bi Uhlmann' and apparenfh some impitnement bas been noted m cer 
tain cases We haio had no experience with the preparation hut a considera 
tion of the dcstruftne and iiieTersible changes thit hue tikcn jilace in the 
twsuts would seim to offci little hope toi ical impioi iment in the pi or ess 
The surgical measures at our eominand niai lie listed as follows 

1 Electrodesmcation and coagulation 

2 Excision 

( V) "W ith closure 

(B) 'With skin grafting 

(C) Withpedieh grafting 

3 \Tnputation 

The simplest surgical procedure is that of electrodesiccation or coagula 
tion This method is best indKated m the handling of keratotie lesions which 
are prone to occur m the cases of Groups II and m It is partieularlv useful 
on the hands and face where the keratoses, or earh epitheliomas mav be co 
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igiiUted ns then njiiunr It is not nhisalile to coagulate Inige nrons on the 
hniul, sinet the nsnlting senr toutnclnrcTn it limit Imietion 

Lxcision nnd cloMire nrc indicafcil 'nhenener possible Alost cases of 
chronic rniliodcTnintUis are too tvtensine for sunplc closure of the nvouncl 
after excision, and it is here that split skin grafts are indieatcd These are 
suitable on almost am r^it of the b<x^y mth the follmung exceptions On 
the plantar surface of the foot this graft is not satisfactory for Miight bear 
ing and on tla palmar surface of the band it is suhjitt to coutractuie Inke 
wise it mas contract when used on large aieis on the chetl s and the cosmetic 
result IS poor 

^ ery large areas mas W eoiercd with split skin grafts As a rule, it is 
best to apply the grift iminednieh at the tune of excision There are, how 
e\cr two situations lu which a delax of three to ten dais in grafting is in 
dicated If then is uiicontiollahle oozing from the wound a graft would not 
bt successful Mhere there is a luoderate amount of damage to the deeper 
structures a better take of the graft niai souietinus be obtained bi permit 
ting granulations to form Detai iii application of the graft nnx also rcxeal 
that the excision has not lieeu radical enough beciuse necrosis ims tal c place 
in certain areas \. graft which had been pi iced oxer such in area would of 
course be lost 

The pedicle grift is itidic ited where there has been considerable dam 
ago to the deeper structures (I i^ 4) In such eases the tissues are so axascii 
hr that a split skin grift would not tike Before surgerx one should attempt 
to exalnate the depth of the damage so that the proper tape of coxeiagc can 
be planned Knowlidge of the amount and tape of ridiatioii that lias heen 
giien IS liolpful If the scar IS haid thick depressed and bound to the deepii 
strvuUiTcs a pedido flip will almost ccrtainh he indicated Ideally, all mas 
eiihr tissue should be excised completely In some instances howciei itwill 
he found impossible to earn this out as important stiuetures such as the 
great xcssels mas beiinohid 

imputation is indicated on the hand when an area of radindermatitis has 
become malignant and invaded the deeper structures It inav also be ncces 
san wlieii infection vcciirb with destruction of tendons etc 

St >111 \R\ 

1 V plea is made for a {.reater recogiution of the potential dangers of 
radiation therapv in both benign and malignant conditions 

Z Itadiatioii tlicrapv shonld be avoided m benign conditions wherever 
possible parlieularlv in those that are prone to recur or become chrome 

3 The persistent use of radiation therapv in skin cancers where it has 
failed initiallv is condemned 

4 Chronic radioderinatitis ind necrost. are esscntiallv surgical prob 
lems \nv measures short of extirpation tan be pallia! ive onlv 

o Split shin grafting is indicatetl where the damage is cssfutiallv super 
ficial 

C \. pedicle graft catTMiig Its own blood supplv must he used where dam 
age has inv oli ed deeper structures 





TltF Ur niEM OP TKEITZ AS A B VERIER TO 
!^TEST!^AI. ISTDB VTION 
A CLI^^C^I^ \ND Anatohic Stt,d\ 

Ari.\i:n 0 CixTOR, ArD Dettroit Mien 

(From the Gre e Jlosptlalf 

T ill- liginient of Trtitz Ins not meived the nttcntion tint it tWrses is n 
Inrrar to intnhatinn Sui^icons gcncralli tre mtensted cnlj m 

whether or not tlic intcstiml Inhe head has pa<s»e<l througli the {nloius 1 rom 
then on the tulic is supposeil to pass down the gastromfestiml tr ict without nn\ 
difileulti Once tlic tube held is shown b\ radiotnphi to be m the duodcmim 
then the. intubation is considered as hein^ suecesjjtul Lnfoi-tiimtch m miin 
cases the tube head passes through the p'lonis with ease onh to become arrested 
at the distal end of the third portion of the dwodcmim It ma\ remam at this 
location for <h\s with the result that complete mfestmal dcconiprcssion is not 
obtained 

In stiuhin^ this problcn two importani factors wen. soon found to be rt 
sponsible for this barrier to in otherwise successful iiitnbatuui on the one hand 
the lenetli of the licanicnt of Treitr and on the other the weight of tin. fluid and 
_as filled loop of jijumini into which the duodenum empties 

Tint the liRnment of Treitz phicd a icn imporlint role in intestinal in 
tubotion become increasiiigh apparent in a studs of all patients intubated dur 
iiiR the past file icars It should be quite obvious that an intestinal dceoniprcs 
Sion tube whose downward progres.-* was arrested at the duodenojojinial flexure 
would not be as effoetiie a decompression unit as the tube would be m the ilcum 
I or this reason the importance of am liarner fo an otherwise successful intliha 
tion must not be mnnmiMd 

\natoniists describe the ligament of Treitz as a snspensori muscle of the 
cUiosIcnuiw It IS described ns n bundle of imohintari muscle fibers ninning 
trom the left pillar of the diaphragm to the duodenojejunal an^le’ Cunning 
ham’ deseribeii the lignment of T|Vitz as a inascuUr band that springs from the 
ri„ht crUs of the diaphragm on both sides of the esophageal opening It then 
d'scinds oicr the left eni3 bebmd the celiac plexus the splenic and left renal 
icins snd the pancreas and then insctls into the duodenojejunal flexure In 
thiklrcn this nuisde is well marked and eisili isolated and sonic of its fibers can 
be traecil into the root of the roesenters where thei are inserted into the pen 
toncum In the adult it becomes Iigamintous and loo«c and is diflicult to dis 
tinguish from the surrounding fibrous tissue 

Tin fuiution of the ligament of Treitz is the support of the duodinojijunal 
flexure It IS thought to present this flexure from being dragged downwanl In 
the wciglit of thi: jejunum In this fashion it tends to Keep the fourth portion 
of the iluodciium at a relstiieh fixed point 

\1I anatomists h iic ndcquattlj dcscniiod the marked lanatinn m the cune 
of the duodenum ns a result of the xamtwn in the position of \K thml portion 

nfT»n»J tor put>lic»tlon Not so 191S 
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Ik (iiutip 1 a Iionzonfai tlirertion wns noted taken b\ tlii* third Portion ot 
the duodenum in it*, p^ssafre from n ht to Uft In the?e cases the dnodtno 
j ju"il diNute ^^a'' not aiotc In fact m mans there did not appear to hr am 
•3»V’® #1’ dh rtc tjua’ien* in this group were found to Inve i lis^ament of 

Treifz tint fijih Jong In ill the caws that were dissfOted out it Mas found 
tmt in this f.roup the ligament of Trutr rangtd from one and one half to two 
and rms half inches loi.. tShenner the IiuaUient of TreiW was found to two 
Indus long or lontfcr the dircition taken bi the thicd portion ot the duodenum 
was inMrnbh hotizuntal m its piSsige frrni ri,ftr f« left I is a ^ood 
otimpic of tins croup Note that the angle between the duodenum and jejunum 
IS not ceiile hjgs 2 3 demonstrate <ImieaI cim.s which could ht classified in 

the same croup Tvote the directioa taken ht the mtestinti tube m its passage 
through the thinl portion of the diiodeunni JSote aNo the downward drag of 
thi. men,nrv -containuig J>a]]ooH upon the talie in the jejunum This t'pe of case 
Is the easiest to intnhite snd the Icist hkelj to impede the dowriward passage 
of the infcstunl tiilx. 

In Troup 2 can Fit seen -j wcJJ marked angulation npwanl of the third por 
tion of the dnoJciiiim nssoented with which there wm- a rather acute ancle at 
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of the diiotlcniim The third portion of the duodenum is dcseriM as bemc 
either nearly honzoofnl and the fourth pirt as ijcarli \eitieal or the third part 
maj inchne iipirard as it passes to the left and then it would he in line with the 
fourth portion of the duodenum 

Because of the clinical obsenations r. latirc to hlonUge to intubation at thia 
point it was decided to stndj anatomieillv the reason for this 

VETIIOD 

The area of the duodenojejunal flexure was dissected out in fhirfpfite 
cadavers and the angle betmen the sicond, third, and fourth portions of the 
duodenum noted In all cases the Jinffth of the hpannnt of Treitz was defer 
mined bj me isnruig from iis point ol attachment to the \ ertebral column as if', 
upper point and the superior surface of the third portion of the duodinuin to 
winch It attichcs as its lower point No attempt was made to measure the length 
from the esophageal opening or from the left pdhr of the diaphragm because 
that iwrtwn of the Jigamcut of Trwfa noting upon the vertebra} eolamn would 
constitute a Used area and would not influence the aii,.uIatioti at the duodeno 
jejunal tlexurt It was uotetl that there was a considtnhle \opjation in the 
obliquitv with whitli the third portion of the diimlenuni passed from right to 
left and that this v arntion m o/duiuitv of the third portion ot the duodenum was 
«sso«afed with a eoneofiiitaKt rariafion in the length ot the free portion of the 
ligament of Trcitz Bv free portion of the Jigament of Tmtz is meant that por 
tion of tlie ligament and its peritoneal fold disl il to its attachment to the erwru 
of the diaphragm and vertebral bodies 

Just as the position and tape ol the stomach scems to be associated with the 
bodj btuld or hahitus of the mdmdiiaf so o/mj doc« the angulation of the third 
and fourth portions of the duodenum appear to varj with the lin^slh of the 
ligament of Treitz In indniduaJi with i short ligament of Trcitz the thud 
portion of the duodenum was inssnabh found to aiigulato upwaid at an acute 
angle m its passage from the rifcht to left The shortness of the li^^ament of 
Trettz m this type of individual would nsult in a rather marked angulation at 
the duodenojejunal ilexiire On the other hand individuals with long Iigaroeiits 
of Trcitz presented a third portion of the duodenum almost horizontal in its 
passage from right to hff In these people the duodenojejunal angle was almost 
nonexistent since the fourlli poitiou of the duorlenum ami jejunum lav on nJmost 
the same level 

Jn stud>inj anti icvievmg the olKCnations in Table I the anr,ulalion of 
the third portion of the duodenum has been classihetl into thne mam groups. 

_ _ — ( rown 1 a}! eases m which the third portion of the duotlenum 


•whose angle was moderate m c«„i 
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the duodenoiejunDl fie we In thii group the lipiment of Trertz found to 
nnge from one K 3 U to three «\\i 9 rter 5 inch m Icnstb Fj" 4 is an example of 
this type of This cadi^er presented * Ucameut of TieUi one half lucli 

lonj. TNote the acute 'vngle at whnh the third poition of the dnodeniun pds.si.d 
from ritht to left In this case, the duodenojejunal -ingle ivss found to he icr\ 
acute It \i-as straightened out m tl is figuie ioi purposes ot photoeraphi Fir 
5 demonstrates a clinical example of this group Note that in this figim the 
an^le at iihith the third p »rtion of the duodenum paws upward from right to 
left Is so acute that a definite hinh is m de in the mtestmal tube at the junctiou 
of the second and third portions of the dnudenum In using intestinal tubes 01 
small luminil diameters WKh a hmh might sicU occlude the tuhe at that point 
In this pstient the iiitestiiiil tube did not piogress Iwvond this point for three 






» — .v<c i«T} acme upn art anculiUnn ot «Ce portion of th« 
Tr tta \er> hort — one halt mcli 


J IJ s At ]ion ibv patimt was, smhuhton it w is soon noti d that further doini 
ward pnv”--'S o* the tuK was rapid An esammation of Fig 5 suscests that 
the doiinuard pull of the tncrcurs-^ontainins halloon at the tip of the tube was 
most efiicjenlh utilized hi imhulaling the patient '=tin<( making this olisena 
tion It his been found nroeisaii froqnrafh to ambulate the patient in order to 
prcrcut arrc&t of tin tube at the doodenojejuiial flesun. m this tjpe of cast 
This was done without am hesitation men m the presence of an ileus due to 
peritonitis In fact most of the cases in which thu arrest occurred were found 
as a result of peritonitis 

■\7hen it Is eonsideretl that m such enses the intestinal distention j» the result 
of fluid as weP as gas mthm the bowel and that the proic.mtl jejunum so fiUed 
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the dDocieoojejmel flexttre Jn tte S™fP tl»t ot Tieitz tns found to 

nnsB from one half to three quartets meh m Imath Fis 4 m on example o 
thm true of caae This cadaver presented a lipament of TicUe one half me i 
Ion - Note the acute atale at phnli the third portion of the duo.lemtm passed 
froni ri ht to kft In this case the dnodenoidunal ins found to be ven 
dcu.e It MAS straightened out in thii. fi^re for imtr-oses ot photoaraphi Fig 
5 demonstrates i ^Jinical etimple of tins group ^ote that in this figure the 
-t 1 «!. tbd third nnrtJon of the duodenum passes npmrd from right to 


small luminal dnmeters such a kink might well occluae tne luue di uiidL j tr 
In this patient the intrstmal tube did not piogiess beiond this point lor three 


dajs Mlien the patient was ambuliton it nas soon noted that further domi 
ward progrts, of the lube was npid An e\amimtion of Fj^. 5 su^gei,ts that 
the downnard pull of the nicrcnn eontaming Jialloon at tlie tip of the tube was 
most eihcienth utilized bi amlmlating the patient Nince making this ohsena 
lion it has been found neftssan frequently to arobuhte Ihe patient in order to 
present arrest of the tube at the daodcnoyejunal flexure m this tspe of case 
This sras done mtbout am hesitation esen in the prestnce of an ileus due to 
peritonitis In fact, most of the uses in which this arrest occurred were found 
as a result of peritonitis 

\nien It is eonbidcrcd that m such cases the intestinal distention is the result 
of fluid as well as yas withm the bowel and that the proximal jejunum so filled 
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IS hca\jlj \\eiglitcd it becomes ob^Jous tint the do^vn^^'lr^] dra" o/ tbc vetshteH 
gejnmim would markedh increase the oUiqmt\ of the diiodcnogegunil flexure 
In some case? the (Jownwinl puH of the proximal ;cjimum is such that the 
duodenum is blocked at tint jmmt Tins is cspeciall} likelji to occur in narah tic 
//ertv If a sAort figamcni of Tieitz results in an acutclj mmilatmg third portion 
of duodenum Ambulation m such patients, after (he tube licnd ln>. dropped 
info the jejunum is essential to further downward progress of the tube Fi(Ucn 
of (he cidx\crs (-JG percent) were found (obein this group 



r'r.r. « q /-nnswnd of all thosi- cases in which the (bird portion of the duo 


went of Treitz was found to be oUe inch 1 ig o uu .j ^ 

Note the inguhtiou of the third portion of the duodenum as mil os it the wwo 
denojejunA ficxw\tt F s '* detnonstrales a clinieal c isc " hub could ht classified 
la the -arie group Hero (he jnlcstmal decompression tube ns it pnsscs througu 
thr tjlird nortion of the duodenum passes from right to left and upward The 

" It will hi* seen 

Fig 8 demon 
the same group 

Tt r acute Upward oliliqnifj of tne iimu pouio*< uf the duodemwn 

- ' fl-xjufi, 

cute 

n'M™!* “s" Semoniln There m«s Irenienilom ilMention 
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In cases of this type the proximal jejnnum becomes heavilv weighted with fluid 
as well as gas The weight of this jejnmm causes an acute angulation at the 
duodenojejimal flexuie as noted in this figure These patients are alnajs difli 
cult to intubate Ambulation in this patient resulted in a successful passage of 
the tube bej ond the flexure as noted here 


SUMU VRV 

111 a studi of all patients intubated during the past five jeirs and an ana 
tomic studj of the duodenojejunil flexure of thirtv five, cadavers certain fnnda 
mental observations could lie made The relationship that exists between the 
length of the ligament of Treitz md the aeuitv of the ingles formed by the 
second and third portions of the duodenum as well as between tne duodenuni 
and jejunum inaj be of the gioalcst importance m lasiinng a successful intiiba 
tioii in cases of piraljtie ileus 

It has been possible to divide ill these cases into three groups with respect 
to the angulation of the third portion of the duodenum In the first of these 
groups the direction taken bj the third portion of the duodenum in its passage 
from right to left is honrontal In thw tv|vc of cis« the duodenojejunal flexure 
18 not acute or may ev en be nonexistent Such patients ire \ ery easjlv intubited 
and in arrest of the intestmil dccomprcMon tube at the duodenojejunal flexure 
IS nev er caused This group wss found to constitute 23 per cent of the cadaverv 
dissected In these cases tlie ligament of Treitz wo? found to he Jong The 
length of the ligament of Treitz ranged from two to two and one half inches in 
ill these cases 

In the second of these groujis fhcie wis a well m irked acute angulation of 
the third portion of the duodenum in its passage from right to left to the duo 
denojejunal junction In this group the ligament of Treitz was iiivariablv found 
to be short, ranging in length from one hilf to three quarters inch Invariably 
m this group the ingle formed at the duodenojejunal flexure was found to be so 
acute tint a definite kink could be noted in the intestinal tiihe la tubes of small 
luminal diameter such a kink might well occlude the lumen Patients in tius 
group were bv far the most difiicult to intubate hejond the duodenojejunal flex 
lire particulaily in cases of pnralvtic ilciis The downward pull of the heavih 
weighted proximal jejunum in such cases increased the angulation at the duo- 
denojejunal flexure as almost coinpfcte/v to occlude the bowel Successful in 
tubation was invariablj obtained by turning the patient upon the left side for 
a period of time to permit the meicurv containing balloon tipped tube to run 
downhill to the duodenojejunal flexure From that point ambuhtion was neces 
snry to insure further piogrcss of the tube In innumerable instances an arrest 
of the intestinal tube at the duodenojejunal flexure has been demonstrated m 
this tjpe of case In all such cases ambulation of the patient was essential foi 
successful intubation This group constituted 43 per cent of all cadavers 


disse^t^^^ 3 constituted 34 per cent of all cadavers dissected In this group the 
ancrulation of the third portion of the duodenum and the duodenojejunal flexure 
occupied an intermediarj position between Groups 1 and 2 The ligament of 
neitz was found to be one inch long In this group the junction between tne 
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second portion of the duodenum and the third portion wns not Ji»ailv as acute 
as m Group 2 The intestinal tube m tmcrving the duodenum of this tsTe of 
case shoued no tcndencs to kink Most of the patients m this group were sue 
cessfulh intubated with ease Oicasionalla map itient siiffermg from parah-tic 
ileus with a heanh wu^hted pro-omal jtjnnum the angulation it the duodeno 
jejunal flexure was made so acutt as to impede the further downnard progress 
of the intestinal tube 

If the patient to be deiompressed his little impaiiment ot the propiilsne 
mcihaiiisin ot the gaslrointestitn! tiaet then the angulation at the ligament of 
Treitz IS ol httk importance Peristaltic afti\it> m such tases would readih 
propel am intestinal tube beiond this point The gnat importance ot a short 
ligament of Treitz with a eonconiilant acute angulation it the duodcnojejimu! 
flexure is found m cases of atoiij ol the Iwitl or parili-tic ileus in which tlieie 
is a markedh impaired intestinal niotilita In such cases a heasih weighted 
proximal jejunum pulling upon the short ligament of Treitz could cfferlneh 
obstruct the intestinal stream "^uict it is. such cases that need intestinal mtuha 
tioii the most the import incc of am method of o'ercon ing tins barrier should 
he eiident 


CO\CH.«IO\ 


1 The ligament of Treitz was found to range from one holt inch to two and 
one lialf inches long 

2 The length of the ligament of Treitz appi iietl to Ik, assouiatcd with a 
vaiiation in the angulation of the thml portion of the duodenum and the duo 
denojcjunal flexure 

3 Patients with a short ligament of Tieitz weit found to present a 'cr\ 
acute upward angulation of {he thud poition of the duodenum and an acute 
angulation at the duodenojejunal ficxun This acute angle often eonsiitutca a 
barrier to successful intubation 

4 Patients with a long ligament of Treit? present no problem to the in 
liihitoi IS the third poition of the diiwlenum was found to he ncirizontal and 
the duodenojejunal floMire not acoU 

'> The amrulation at the duod* nojejimal flexuic m jutunts with puahtic 
ileus is Ol the groati".t importance as the dow-nwaid pull of the weighted ptoxi 
mal loop 111 M oh'truct the bowel at that point 
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COMPOUISDS or ZIRCOMUM FOR X RAY JIEDIA 

SuiuelW IIuvTER.T\ri). Jvmes'Miree MD INDlIthRi Bloch IhD 

lIlVNEATOLTS ^IlW 

(From, the D(par(mcnls of SvTger}/ and Eadwlogy of Theltedical Schoai, 
VmttTstly of Mitinetota) 

I N AN attempt to pioduce a substmec which «oiilcl reiider liam tumois 
tadiopa*iue, inan\ elements itid eompotiiids have been investipited in our 
lahontories As previous imvstifrators have shown that the electrochemical 
charge of an ion determines whether or not it crosses the blood brain barrier, 
special attention has been paid to this aspect of the compounds used Bioraan' 
has shown that under nomni conditions onfj positneJj charged ions pa^!> 
through the blood brain baiini into the bram substnnee On the other hand, 
m the presence of a bnm tumor or an> local pathologic process the protective 
lueohnniviu of the blood broui barrier is sJtercd Thi> alJons the aecuaiuh 
tion of negstivelj charged lonv m the inv olv cd nre v 

One of the substances investigated, zirconium element number 40 with 
m atomic weight of 91 2 was found to be relalivclj nonto'cic when injected 
introperitonoall} in mice and was also found to be more rsdiopaqne than 
would be suspected Accordingly, bsrmm, iodine lead, and zireonaiin were 
compared in equal percentage and niohr solution.c in a senes of f<st tubes 
\tay film in a cardboud bolder was used, the ludiogrophie factors were 
100 nulhamperes 1 second and 40 kilovolts The zirconium solution was 
found to be moie opaque than equal amounts of bauum or iodine, and ap 
preached the opaeitj of lead (see Fig 1) 

Sodium zircons 1 Citrate was made after the method of JlcClinton and 
Shiibert-* with the hope that in placing the zirconium m an anion state the 
normal blood brain barrier would not be penel«ate<I but that areis of ilfercd 
phjsiologv' in the hmui wonld peimit the zirconium compound to coJJect and 
become radiopique Thus far we have not been able to denionstratt a bram 
tumor bj \ nj with this technique 

Ilowever when sodnmi zirconyl citrate was injected iiitravciiouslj into 
a vablnt tdosasre 7 Gm per kilogram of body weight^ it was noted tliat the 
substance was being excreted rapidlj bv the kidmy, and that an x ny picture 
of the kidney parcnehjma resulted (s<» Fig 2) The substance can be found 
by -^ray exanunation in the kidneys for one hour after the injection The 
ladiognplue factors weic 30 miUiampere seconds ami 40 1 ilovolts Since im 
pure mateiiah were used m the synthesis of the final product the toucify 
uecessanlvpretludci ifa jnaitical application at the piesent time 
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The toxicitj of the Mibstanee tias out jn mice br injecting rary 

ing doses intrapentoncallv The Jcthal dosage for 50 per cent of the mice 
■was 2 7 Gm per kilogram Howerer, this toxtcitj lead does not hold trne 
when the injection is made iiitraa enouslj The exact lea el fot the lethal 
do'^nge for 50 per cent when the chemunllj pure material is used intra 
aeiiouslj has not yet been deleimined, bat it is bdieacd fiom the experiments 
already done that it wilt he in the oidir of magnitiide of one fonith the intia 
peritoneal lethal dosage per 50 

There are occasions in the manaf,euient of liowel lesions when the surgeon 
and radiologist would hie to i»e a ndiopa/iue medniin for stiidj Jnit Jme 
serious misgivings oser emploxing bannm sulfate because of the ktioim 
tendency of that nudnini to inspissate m the bowel in partiallj obstrnctiii!, 
lesions Also there aie (im«s when fistulas are suspected and the barium 
IS then withheld due to its deleteiiotis effect when free in the intrapentoneal 
space In these situations a solution of /iroomum might be aised to advantage 
Satisfaeton v ray pictures of the dog’s ^''^tronitesliml tract have been made 
with sodium zirconvl citrate, and zirconium oxult Mone of the zireonmm 
compounds used were later found m the Mood or urine Practically 100 per 
cent oi the compound was excietfd from the Iiowel ui five to six hour* 

There is reference in the literature to zirconium o\iclc being used os an 
opoaue medium but the proiedme was patented* bv the investigator ami 
there h is been no further use made of the uiethod 

At the present time other methods and other ziriomum eonipounds aie 
under stiidv m our laboratories 
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Case Reports 


IIMI\NG10MA OP THE BREAST 

pFPOTT Of C\*tE 

Gordon t Madwso MD •4ndLlo\oI» !lir>'HpfRrFr ^[Dt 
Svs Ancelo Tpws 

A NGIOMVS o£ the hreisU ire extnmeh rare The hsjon coJiceimd jii 
this s-tiuU is of interest Leiatise of its location its nrita, nut its fnilurc 
to Tcspomt to rulntion thcraps In i senes of 5 570 breast tumors renewed 
b\ Snnthe* onh 2't lieniaii{,iomas were found coniprisinK a percentage of 
0004 per cent There ire two Ivpes of breast hemangiomas the capillara anil 
caaeriiQus The case reported in this stiidj falls mto the latter group The 
Tnajorita of these tumoTs are benign although some are malignant The 
ratio of those occurring jii females to tho'C m males in the stiuh of Sun the ’ 
was 10 "i to 1 The majont\ of the patients asete in the 20 to 40 age group 
Vceording to Oeschiekter mamniarr hemangiomas arc usualli of the 
caieriious t\pe Tbei are nonencax>su\ated snlHUtaneous tumors usualJj 
found 111 the soung or jiiiddlc ages On palpation the tumors are scmifliictti 
aiit and cast a shadow on traasiUunnnalion There n. one dis'ingiiishinp 
feature lu-twien this lesum ami the mtraesstic papilloma or papillm car 
*.moina iianidj the ibienee of a sanguineons discharge from the Jiijijde for 
m the fornur case the aaseuhr spices are not connected with the mammari 
duels 1 lual diagnosis howeier cannot be made nnlil esploralioii and studs 
of Inc tissue are made in microscopic means 

SliciF)' felt tint a miihicnl tumor ot llio Watt tint men tars rtuiah 
m lire cirirrisr^ iinolumc on compression onij to return tspnlli on reh\s 
t.on niml, ,„ai or msj not hits n Wilt or thrill all slim, Id he sneBCttlie 
of this le.ion I tsinti of Irenliiienla his heeii used for these inmon blit 
111 rciicniiiB the liter. tun iiid m the tight ot onr espcritnces ne feel tint 
S lrirer, i< mlnm.l Ji. those Ci„s m „h,eh the tnmor is small i local es 

sh™i,n::h.:; ^ """-'-1 

RrPOI T OF C \SE 

icil "7?^' V"'® ^ ly OM of «, fC r M Wn T 

.t „„u.„ 

•I.eUl, „ch Of her l«o preffnan ,e *" prorortiot. to 

.. tt/i^r'lnvolXX opPr 


Ue«w«, 

From I 
tFrtini I 


..s-llon Dec 1 * l>is. 

\r»<lo ilMcl ^ni Swsd ci „ 
I nnon Mfmorltl lln ,dtiil 




68G 


MADDING AND IIFBSnCEnOFE S 
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e i t.i<rbAp maenifl atipa of ft sin^ t which show* the effect of the x ny 
^^AboVt one half ot lumen wao oUlterated br the Intlmal proliferation (HemetoayUn 
"eoaln XlOO ) 
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ToentEcnolPR. t «l,o earned out a ene, of tr«tmonts orer the next .eren months The 
pat.ont nsnm reported to one of « (O P M ) on A»g 20 194S staUng she had had fire 
eour«cs of x rif therapy without benefit and that it was her feeling that the lesion had 
progro e.1 Oa one otensiou, the le .on bled profn elj and it was neee «arj to insert Gelfonm 
to control this hemorrhage 

bxnmimtion on the second visit wealed an inerea e in the site of the tumor and n 
hrgo ttlci.t over the dome dry gnnze pressote dre ing had heen applied to control the 
ooze There "as no evidence of Rlandalav involvenieut JIastectomy was recommended 
This was camel out on \ug 23, 3f>4S \t the tune of urgery there was no gross cvilence 
of malignancy The patient a convalescence was oneventfol 

The report of the gro<s and iniero copic pathologr was made by one of us (L. 15 If ) and 


IS as follows 

Cross — The pecimen was eonipo«ed of a brea.t which measured 15 cm in its greatest 
dimen ion \n ulicr 3 cm aero a was pre ent lateral to the nipple cut through this uUer 
reveaU 1 mawv large «alil<er blood ve eU mixel with fibrous ti ue and fat The large t 
Tea«el tiicasurd 1 em in liamei r and was still blood fillel The va-colar tumor inea*ured 
8 hr 7 by 6 ero in its gro s dimen ion« 

J/icTotcejic— f-cctiona thowcl a Ta«*olar tumor Kuig under the «ltin Starling at the 
surface a cutaneous ul er was encounlereJ fir«t The enter was filled m with necrotic ti« ue 
anl an exudate male up of numerous Ivmphocrtes and large mononuclear cells and fewer 
eo inophils Mithia 1 mm of the surface the 6r»t large caliber vc els were seen (Pig J) 
PxteB'ivo intimal proliferation was noted, aod at this uperfictal level the vets I walls were 
lAftUratel with laftammatorv ctllx imilaT to tho e «eei> m the uket crater The deeper rca 
sels dll not show this exudate 

Pludy of the tndivilual Te«*eb uidicatel that they were for the most part dilatel 
capillaries ^ few of the larger ve* eb howed scattered muscle fibers but no elastic tissue 
The 0 latter veoels were intcrpretcvl to be mall venules The typical vnscular channel, how 
eier contnmel LlooJ was tmet by a single laver of enlothelium, and the re t of tho wall 
was then male up of young conncetive ti ue the re ult of the intimal proliferation In 
some of the fianlter ve««tN complete otliieration hal oeeurreil The endothelial eclls showed 
no ert lence of a nnbgwawt change 

The supporiini, stroma w i« either fibrous or fatty Near the surface the stroma was 
infiltMied ha numerou lyiiiphn.)<es anl eo inopbib Near the edges of the tumor small 
eapllancs were occnaionalU eneounterid which ehowml a periva cular lymphocyte collar 
Thee cnpillaries were con«iderel nutrient ve «eb of the troma anl not a part of the 
h mangioma *.o breJ«t ducts were olacrvcl admixed with the tumor 

The overlying km showed a few changes perhaps due to the x ray therapy The 
cells of th epiJermis exhibited pyknosis of nuclei and frequent vaeuoles in the cytoplasm. In 
the inimeliate ful a Ijavent dermi numerous roaU eapiUanes eoull be seen lined with swollen 
endothelial eclN I igmeut wa« al«u incjca ed in amount and was found within chromatophores 
Iving in the dermis 


CONCLl.'iIONS 


1 The tlngiiosis of a hcrmn^ionn la based on the presence of a iinilafcral 
tumor of the brnst that increases npidlr iti size tleereasea in size on coni 
pression refilling rapidla on relaxation and which mat or mar not hate a 
bruit or thrill 

- '^urgieal remnaal is the treatment of choice local excLsion for small 
lesions and inastcetoma for tht larger ones 
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IMl STIN VL LIPOD\&TROPin OB IIIPPLE’b 

S BI Col LAND, Jri> • S II CoL%iv, BID f I ir I-SSKIC Atl) t 
Jtm ^y C UEiff\at, V D , ^.Ett OrLELu. L i 
Yj7IIIPPLE,» in a007, repoind a cisc chancterizcd depoMta of fot and 
y attv autls in tbc mlcstinal and mescnfetic hmphatic tissues associated 
with cachc^ia and nrthntis This cise represented a disease preMousJj’ un 
described which has since become known as intestinal Jipodcstrophy or 
■Whipple’s disease No other oases \tere reported for sixteen years nntil 
BJninp'sit* described three eases m 1033 In the hfteeii aeaig that hue elapsed 
since, 1923 fiftetn cases exeJnding the one herein desenhed ha\e been re 
ported The loeu i] explanation for this incieased ineidence appears to be 
the disseiJiin ition of knowledge nboitt the sjndrome atoon’ members of the 
profession Cases Ilo^e hem reported b\ Whipple > Blumgajt* Floi'chmann * 
Jaiclio^ Hill’ Boeck* Remhait and Wilson’ Korseh ’ Peirse’ Sailer and 
JrcGaiin,*® ApperU an«I CopJej ” 1 itzfferahl and ICinnes ” Ptmberton Com 
fort ind Fur’® Rosen ind Rosen,’* Amsterdam and Onj^jel ’» C-oIIins and 
Berder ’* and there, is a ease uported m this paper 

Whipple’s case was that of a phjsicnn and was characterized elinicallj 
bs gndiial loss of «ci„hl snd sticncth stool convistinf? (.Iiiefls of neUlral 
fat and fflttj acids htint, Hhift «n<l creim;, mdednifc aLdominal pain and 
a pociilnr ntultiplo arthtitis Those sniiptoms and si^ns ore not vers charae 
toristio of Hi} particiilai syndrome Jut fJie pathologic findiUgs were iHiiQile 
and W hippie’s clissieal description ha** not been improsed upon to date The 
gross changes in the mesenlcTjt lymph nodes were most marked the nod«8 
being \er\ large measuring 3 to ■! cm m dnmeter and \ers elastic, to the 
tonch On section thev appeared to be a pile relleivish color with sirtualW 
total disappearance of Irraphatic tu»sm which svas leplaced by neutral f-^t 
and fattv acids There nn*> also presint t chronic inflimnntpr} reaction as 
sociated svitfi imii} giant cells The inte'^tin-if mucoj.! s/io«ed enJirfeernent of 
the Mill caused by large deposit*; of nentral fat and fattv sems m tne lyicpV 
space*- and Tn infilti ition of the glandular tissue In 1 irye monniinclcar giant 
Pells The submucosa showed similar changes Tlic jejunum reaeded apmk 
M ted \el\etv swollen mucosa which ms flecked with little pm point yelJo’' 
ish gi iins that seemed to be intimate!} connected with the miieosa and to 
some oase-> beneith it Pejer s patches were not tonspieuous The hrge i" 
\eslTOt a aoiooth pale mucosa The Ivinphafic tessue ot the bronchial 

glands lone marrow and I«n„s showed no ohnorrmlities of iinporlanpe W* 
our ease the nih and crjpts of the bmiU KIte^tUle *;hoMed marked thickening 
of the mucosa The nuicos i and sul mueosa contamccl sheets of fo im cells 
monontiele ited md miiltiniicleated feimt cells ind hrge clear -vacuoles repre 
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spnting fat droplets In some ire>s there was infiltratton with poljtnorplioini 
clear kiieoc>tts Fat stains >\Uh ‘^udan 4 on fornniin fi\ed tissue showed 
large and small fnt droplet deposits in the foam cells and giant cells 

Since the first ease reportid hj ^Yh»pple' tnn«s other than wtcst,\na\ 
lipodystrophj hasp bcni applied to the sjndrome Among these are lipo 
phagia granulomatosis, hinphadenocelt mesenttrie ch^le adciiectasis md 
lymphadencctasis However from present-das Knowhdgt of the disease the 
term intestinal hpoilvstropln appears to lie the most ad< quale 


ClSEKElOrT 


t's«Mtitt ’‘Hits man enletel Touto IuftmiatT to Januarj wi<h a tfoniplimt 

of pain m thf arms amt nnkl This pam bad been preset for the past eren months nnl 
•Uttnr s la both anVle ant ivrut joints was pre ent Hm weight was IhS pount* tli ca«et 
ton \\i on<j marked dental eaties were not**} The heart was enlarged to the right and an 
ocea lonal eetopie bt-st w is rr» enl The di Ps ed teeth were estracted anl ton ilteetomT 
was lone 

la Isnuary the patient again rttoroed to the clinie snth a chief eomptaint of 

pain m the wri l< ank! ba k and er.itDp in the tomneh This attack haj bcpin three 
weeks pririou It wli'n the pati nt noted a ecere eramping jam m the epiga'trium There 
was omeh l-elchiBg naJ » large amount of gas was pa^«ed per riclum The psm disappeareit 
Bad roapppsred after rniptora free p«nods of three to four hours It i» began in the 
cpiga Irium, an! raliatcd to the entire abloneD It was not relitod to nnf particular 
tejo of fool I ut did ten 1 to aj pear three to four hour after meal* \t the time of admis 
•ion the ptipfil was eonstijnted and requirel eitbir ejsoin salts or ea«tor oil Tho Mools 
were os intiatl; nortoal in color and coo steoev ^oeiil hi torj reeealtd the patient to bo ft 
truck dtiSet He did not n.e nWhot an t raoheil ocea looatW 

In FelruarT, j<)42 the pMunt unlerwent ao apfcnJectoinj The tecOTir^ WM un 
ciontful He teturned to the iUok in hpnl complaiaiog of a low back pain In orthopedic 
elinic it wns stated that the si^bs an ] ejonpioms were pathognomonic of hapertrophic arthriti* 
of the lunil osaernt Spioo 

The p tien' wa not «'^n again until ^ptemter 1PJ5 when he entered the ho pital with 
a ihicf comphmt of diarrhea and three to eeen etools a day for two years In tho leterim 
periol of t«o jears, his weight had droppel from IftO pounds to 110 poual There was no 
feter nan ea anorexia Tomiiinj, jaonliee or intotemoce to fat or other foods The stools 
were bronn nn 1 sho«el no evidence of di lolomtnn T t#t eiamioation of the gastrointestinal 
tnrt an I (unj;s wluj in the lio pital at this time were e« intially negative The statement 
w-is mnrte in ibe pj-o^re » BJie* that the paiieot was an emaciated barrel ebe trd man in 
no acute .(i tress Tlie kin was si ghtlv jatmiired Bwarthr anJ dry The tongue was inoofh 
hiny Cnl te,t siKb teveial d-wher red ma'nks The patient was suUering from n hTTio 
rrofeintmia as nel) as a-emia. In the hospital he was treated with Wool transfusions 
{arenteral vitamin and an adequate .liel The diatth«i continued for owe time »»d thm 
* with 


li chsrgivi "j* 

was also I 11 I !.« oi uie aiarrnea ani the hujv red tongue that the patient was suf 

enng from rprae Ci trie rbsJi is rerealel » free tvJrochlorie acid of C total ae,d of 
‘ , IJtoSSOnLperlOOcc Mbumm gbbuhn ratio wa, 2 SS 

rt. 'rJ- , «tool <W»urrs wire rrgatire for pathogen of typhoil or dvenlery group 
*■'1 oft and rontaiaed no blooj jam ites or ova. pe.! blood tells 
‘ “'ll jmltion while tells tetwevn 13 000 and 10005 In 

e mlyr the patient hsl a I ilateral Tnneose rein lit^tion with untitnlful rccoierv 
wo.-ht I" compbinias M fourteen pounl 

weight lo lit no,e.l wealnts lo s of nppet.fe, «err«u ne« aaldypncB Ga trie an^rs.s 
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revealed free flcul 4C , lotal jsfi.l 60 His neigbt on Oct 10 jffje nas J31 pouodn On Du 
7, 1016, the jatient had diarrhea for t«o weeh* ruth throe to five bowel movements dailv 
These ivero loose and watery No Wood or nucos nas noted Peripheral blood stnly Dei 
13, 1916 revealed 78 per cent hmoglobm, 3 8 red blood cells, 1 1 rm hemoglobin. Ee 
examination of stools failed to reveal parasites or ova 

He waa almitted to the hoejital about this time beenu e of a salivary calculus He 
was 53 years oH For two months lie had a complaint of pain in the epi|ra«trium raliating 
to the abdomen Tlie pam was not related to food intake For three weeks, he had a diar 
rhea of three to five stools a day There was no blood or muru« The face was sunken the 
slin was iog=o and dry There was loss of akin turgor The teeth wen canons A hard 
lobulaled mass could be palpated in the sabznaTillary region on the right side at the la-e of 
tlie tongue Jugular puDations were visible Fvtrnsystoles were noted ^Vhen the heart was 
examined a bradycardia of 61 per minute was recordel The nblomen was behevei to be 
rather large tar a per on who appe-ired as eraxcufed a* this patient loud borborvgtm were 
heard \Bl(le edema was present Banum ^ema revealed no organic lesions of the bowel 
The diarrhea subsided tcnipoarily following this procedure It recurred within a few days 
and repeated Bfool eullurea were BCgaliTC for pathogenic organisms On Jin 4 1B4", thepa 
ticnt had eleven bowel movements in tneoty four hours On Jio 6, 1947, proeto copie ex 
amination reieakd a mooth infinmcd noagranular mucosa \itBiiim therapy was instituted 
The diarrhea was believed to be on a deficiency basis lie was given a high carbohydrate, 
high protein low fat diet The hcmoglol in rose to 13S Qm per 100 ee the serum pro 
terns were Sll Om per 100 cc He gainel 1>1 pound* in the hospital On Jan IS 1947, 
proctoxeopy recealei definite improvement i& the appeann e of the iduioub meaihrane The 
diwhea was aLo somewhat Improved On Jen 14 1047 (he patient stated he hil five bowel 
movements 

On Jan 16 1947, he had severe cramis lie was very Ocprissed and anorexie He vom 
ltd weter frequently bat the aWomen was sot distended There iris no paia or tenderac's 
and the previously mentioned peristalsis eoutl no longer ba heard On Jaa 18 184i, the pa 
tiont a abdomen was distcndel Flit plate howed no foil levels but there was marked 
gnscoux distention On Jan 19 1947, under spinal nnestheaia i portion of th« ileum was 
found to be gangrenous and was rc*ecled ^ end to end anastomosis was performed A 
diffose peritonitis was noted He enteric thrombosis was the preopcrative and po topcnfive 
diagnosis Following operation he developeil a gallop rhythm and rapid ligitilisation was 
accomplisliel. On Jm 20 1947, the blood chlorides w..ro 30 O mg per cent, CO eombiamg 
power 57 volume per cent On the eeond ponoperalivo dav the pitient s condition was very 
poor femperatun? 103 F puls., weal not threa Jy lie iias crsnofic and died at 7 50 a M 
on Jan 21 1947 


Gastnc anahsis reieakd free acidity of 18 anl a total aciuity ui -» iii« 1 u .. 1 

varied from 4 million to 3 6 luiUion the white bluol cells from 6 000 to 13 000 scrum pro- 
fems varied from SI H to 7 49 repeated stool cultures were negative ( astrointc tmal scries 
at various intervals were not diaguostie of orgian, disease 


ntoTocob 

General Boly Bes nption— This was the loll of b fairlv well divclopel and 
1 . ^1 man appearing 51 years of age There wa« no diwlarge from the no 


extremities were symmetrical 

SlMll anl irain The skull and bram were nit 
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Interval eiammaUon Tlie rentoncal cantjr «>nhine.l approximaiely 1 200 c c of a 
dirty i-eddi li griv etuhte TJie liops of 'mall mfe-tme «frc co\fred with a fibnnopurulent 
exulate aol «ere distended 

rUaral caiities and Ivngs There was approximately 20 c c of erous vdlou fluid in 
each pleunl eavitv BiJaferal apical adhesions were pn<ent The right lung weighed 310 
grams The lower lobe was ateleetati and one e. tion remU 1 a beefr red arface The 
upper and middle loles were reiWtxh gray, mpitnnf and one «ectioii revenlei a moist red 
surface ^o emboli were pre eat in thi. polmonary artery or its branehe There was a small 
amount of mn md material in the bronchial trei file left lon^ weiglied 200 grams The 
left loner lobe was atelectatic The uj j er Jobe was «iinilnr to that of the right 

I encordiol ffliity and heart The pericardial cavity contained 20 cc of rellow fluid 
There was difinite left rcntricuW hTperfrophT The heart was opened to renal a glistening 
pmk enlocirdium There was no fibrosia or ulceration of the rakes The coronary arteries 
were serially seetionel and no thrombo is was foiml The msixurdium pfc enfeJ a re3Ji«h 
brown cut surface howing minute gray •carred areas 

Liicr The lirir weighed 2100 grams A. fibrmopumlent exulate covered Olisxon s 
cap ule The organ citioaed to reveal a reddish brown nrface 

Gall llfldder The gall bladlcr conHiaeO aiproximatelr 15 e C of dirh green tenacious 
bile So tones were pre eat 

Splfcn The ple»R weiglu 1 260 grams It pre entel s soft purpli h reil trabecuJafed 
urlace 

Poncrfns The pancreas was of ooriail lie and hape It ectioael to reveal a yelloiv 
lobuhtel urfacc 

Jdrfiiflti ThealrennW bowed a I right xellow certex snl gray tnednlla 
Kidneys The ri^ht kilnej wei^licl loO gmm-< Its cap ule -tnppel with ease to re 
veal a finely granular rc-l h h 1 roivu surfsie ^.e^fral lortual retention cjsta 2V em in 
diauetcr anl crstaining a clear xellow fliud were ptxaent The organ eetioned to reveal n 
brown medulla The renal caIicc and pelvis were not dilaled and the ureter was patent 
left kidnex weigbcl 150 gram* The description was similar to that of (he right 
BWder The mucosi showel cveral focal s«ibo»ui.o al hemorrhage* 

Pro'lole The pro tato was not colarged and *ection<xl to reveal a moist gran h white 
surfae* 


Gaitrointestmal traet The gj«lro>olcstinal tract w is removej. and opened The 
Bic i»iit ry was markcllj fhickeocd eol edematou It the time of autopsy no gro** enlarge 
ment of Ivniph noles was noted anl therefore no sections of mesenteric aolea were taken 
The ero i of the me eatery ani liowel was (otcred with fnal It gray exudatt. The i owel 
was distcuded op to the anastomotic ifc whith was well closed and showed no evid nee of 
Inkage The rciaxindir of tht «nnll bowel was eoltipsed The large bowel was *Iii htk ’ 
tinl d with gas The mall intc tine 
ing prouun nt vellow villi that were g 
?ul mo 0*1 were thi kcncl and cdcmat 

cc um X'Crerd Ufctticial inuio el nic „ ui lue ttiuin *■> * - c 




Microscopic fincfiNs*— x,eftions of adrenals ml pancreas bowed nothing of pathologic 
pigwitiixnte ccfion* of lun" brer snl splc n howed CJngcxtion 

mu";"'' 

K’idncjis Tlicn. were scvenl retention cysts snrrounlel Iw zones of filrona contnmmf 
^ ■*" * mflltnte I with chronic Inflammatoiy cells There 

ccIU nvaboiJ T’ [ "trophic tubutv, anl infiltrated with round 

arSr.oLr^^ "vrcqu.U frcqo.nt Ihnmghout the ections. There were moderate 
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rilli '"/'I hyp-rtrothy of the 

villi wuh thickening of the woeo a qdI aubniwo , The ulli and crypts « ere hn&i uith 
» norinaJj^^3w.eg- IsH er eprtftrtma We mn osa and eubmncosa contained heets 

of foam cells, mononuclcated and mnlt.nneleafea gmnt cells and Urge clear Tacuolee repre 
senting fat droplets In some areas then* Has infiltration with polvmorphonuclcar IfuuocTtes 
The muscularis «as edematous The eeros^ „8S co»ereJ w.tti a fihr.oopuTulent e'tudate and 
tliere was subscrosal edema and infiltration with aeaU inflammatory cells Fat sta.as with 
Sudan IV on fomslic ffired tUsuo showed targe and small fat droplet deposits in the foam 
cells and giant cells Sections of colon show sevenl foci of mucosal hemorrhage 


Final Anaiomtc and Ihcroscoitr Vtaffnottt — The lingnoscs were (1) intestinal Iipoura 
trophy (Whipples rlisesst), (-) pentonitis suiarute progressive due to (3) B co'i A 
aeroyencs an 1 alpha hemolytic strej toco n (4) atelictasis Inlateral (13) bertign nephro 
sclerosis (0) ehrnni pyeh’^ephntis, (7) nteBtum eyala multiple of ki Ineys 


The long sfdnding history of tiiubtRnoscfl tlisrrhea alxlomnial. discomfort 
and nnetuia along with the gross and taKimccpic e’famntsUon make nj' a 
fvpieal pictvtre of intestinal lii)odjs.froph> De ith was attuliuted to a diffuse 
pentonitis In letiospect the same intestinal lesions weie found in the distal 
and proMtnal ends of the infateted lioweliemosed atstu„«y 


■\\ith the report of eases smee 1923 more data aliOut the clinical aspect 
of the disease hate become atailaWe Ma’es are nsnUy affected from the 
fortieth to the sixtieth jear of life They emenily complain of some tagtte 
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gnstrointcstiml sMnptoms such i-i fullness bloiting, an<l discomfort following 
the int^hc o£ food IhpotcnsKm is usuallj present The sjstolic pressure of 
the pntient reported m this iiislsnce nas 104 A small percentage de\elopcd 
po!> arthritis as our patient did Other than these s>-mptoms, serj feu earlj 
nnnift stations occur The patient is often labeled a psjchoneuroUc IIou 
cier, as time passes a fattj diarrhea appears The stools maj he cnamj and 
foanij in appearance occur four to five times a dij, and at times are blood 
streaked This blood mas be due to minute ulcerations in the small intestine 
Later such findings as nnemia, wasting and mild jaundice nvaj be noted 
Gastrointestinal senes and gall bladder visualization are nsuallj negative 
Stool analjsis reveals a marked excess of neutral fat and fattj acids Gastric 
analvsis will frnpientiv show an achlorbvdna A hjpocalccmia has been re 
ported in some eases and mav eansc sjmptoms of tetam This finding is cs 
peciallv interesting for hvjvDcaleemia and tetana have been noted in some 
cases of acute pancreatitis vet the pancreas at autopsv in intestinal lipodvs 
trophv does not appear to be involved 

The dilTerenti il diganosis is most difiicnlt and until 3945 no antemortem 
dia(.nosis had been made Pcarsc made the first antemortem diagnosis when 
he removed, the luescuteric nodes at mevpioraton operation and microscopic 
examination revealed the true diagnosis Incidentallj this diagnosis was con 
firmed bj ^^hlpple ’ vvho examined the specimen The usual diagnoses that 
hod been mode previous to mto|>sv were sprue Hodgkins diseasc» tetanj 
regional ilcitis colitis Boeck’s sircoid and pancreatic Jiisufiiciencj The di 
agnosis IS gciier illv made at autopsv as happened in this case 

There lias been 'orv little information added concerning the gross 
palholofcic almormaUtics described b> \\ hippie * The essential pathologic 
changes oeeiir in the small bowel and m the mesenterj The mucosa of the 
jejunum and ileum js largelv replaced bj fat filled macrophages or foam cells 
^\ hippie' stated The villi of the small intestine weie enlarged )'} droplets 
of usinie ncid reducing bodies that is neutral fats and fattj aeuls Grosslj 
the mucosa is swollen pink or velrclv, and flecked over thicklv with pm point 
vcllowish grnmiles The mesiiilerv is verv thick feels like rubber, and maj 
lie verv jillow 


Tlu iinsuitcrv on muroscopie ixamination reveals marked dilatation of 
hnirlntic vessels filled with masses of fattv acid crvstals Jlinglcd with the 
deposits of fattv acul crvstals are polvn^el^^a^ giant cells as well as large 
mononuelear cells of polv bhstie Ivpe The glamls per se varj m appearance 
elependent upon the stage of reiction present Following the invasion of the 
fat masses bv the t.»awt cells one can see greater elestruction of gland tissue 
with an invasion of fibroblasts and capillaries TeswUmg in eccbjmosis The 
gvant eiills and large tiioiioinicleir e.ells preelonuinte even more and the fat de 
posits are like wise imrcised This process was well dcstribed bv IVarsc* who 
statr.1 The final stave si eiws « verv large pant cell packed with fat dejiosits 
of all svies and shapes and the stroma is niaele up of dense fibrous tissue full 
of ecelninoses and giant mononuclear cells 
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The Jn)i(I chcnintij jn. this disease is interfstuis? A\Tiipple' found 80 per 
tent of the dij stool m his onginsl case to be tat, 50 per cent was nentral fat 
and 30 per cent fattj acids In the ]>mph nodes the ratio of fattv acids and 
neutral fat was 15 to 85 Appeily and Copies “ found the same ratio to exist 
m their case The total fattv aeids, cholesteiol and lecithin, aie low m the 
fasting^ blood and ait not jDcreased M a test meal of cream and butter 


Necropsy findings m the \anous reported cases show a large incidence of 
fibrous pericarditis seven eases being thus imoUed The pancreas in most 
instances is normal, but has showed a modeiate fibrosis m a few cases thmieh 
never sufficient to even he a sn^pieions causative fieto: Chvlons ascites has 
been found m four cases 


An exploratory laparotoniv has been perfoimed in eight cases nimelv, by 
^\ hippie * Apperly and Coplev Amsterdam and Groyzel Pearse * and three 
cases bj Pemberton and in our case The last case is the onl^ one in which 
mesenteric thiombosis was present and the otih ca^e in which it was iieces 
sarj to resect the small intestine IneidentaUj the sune intestinal lesions 
were found in the distal and pioximal ends of the infarcted bowel specimen 
removed “at operation as were found at aotop&v m the lemaindei of the small 
intestine 

The etiologj of intestinal lipodystrophy is most puzzling and several 
theories have been advanced ^iler and McGann” stated The essence 
of the pathological piocess appears to be a local necro is of fat tissue with 
liberation of lipoljtic ferment from the damaged cells ” The modus operandi 
of this necrosis and the nature of the ferment vvere not revealed RoVitanshy*' 
described a condition m 1885 vvhercin theie was a dilatation of the mesenteric 
lymph nodes with chjle Jaicho* believed that dilatation of the lymphatics 
IS the essential characteristic The oirstruetton of the thoracic dnet is not of 
much significance as an etiological factor for such a findmg has not occurred 
at autopsv Again tanlej and Mackie’* have shown that there no a’' 
atoniu evidence of deposition of fit in Ivmph nodea of cases uith thoracic 
duct obstiuctioii Prom the evideiue at hand one can sulml^e that there a f 
no sbnorm il fats pressinf in hippie s distasc but that an exciss of neutral fat 
and fattv acid's i» picsent in the mesenferv mtestinc' and stooh, T/iervisnorv 
cess of these lipids m the blood stieam so it items reisonahle to explore t 'o 
possible souices of explanation The flist is the possibihtv of failure by the 
organ to piepare the fat for absorption Autopsies in these eases hwe fnled 
to reveal am pancieafn insuffleienev Blum„art has shown that the lipase 
coment of the intestine is normal and thn. further supports the contention 
that there is no fault of prepintion The lemainiiiR sourre of expianation 
involves several questions Is the avenue of absorption into the blood stream 
at faults This query appears to hold the answer and was stressed bj Rvie'* 
and Apperly and Coplev** The following factors appear to show that there 
IS a lault in alw-oipnow Cl) T’espite the iiieitasMl fat piesent in the inlestiim 
ind mesenferv theie art low tholfsfeiol lecithin and total fittv acids m 
the fasting blood Inrlhermore a test meal of cicam md butter does not m 
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ercaso these values Reinlnrt and Wilson’ liait. sho«n that the dilated Ijmph 
ehatineU sod h mph nodes of the mestnterr are nch in lat content ns Whipple' 
wgina’\> 5 ,ta«<.d This also hts been stressed br Jarcho* and Kjle'* These 
fnidvigs siigRtst another 9 iiestion vhich is ‘Wh^ should the limphatic 
\acte''’s 1 < Pfl? ’ Tlicrt is strong e-vpermient jl evidence hv Ha is ® to 

show that an acute ludanunatory process m interstitial tissue can he aroused 
\ . the vT‘'S<-nce ot unsaturated fa Ur acids with mmierous eosinophils bting 
present &aturatc<l fatti acids cause an inflanimatorr process n ith multinu 
( teat ed Riant cells macrophages and Ijmphotstes predominating Thus the 
inflammatori role phied li\ hpids is a highh soggHtivt answer to the last 
possibilitj There remains the question “WTij are thtse iatt' acids m the 
lactpah* Rinehart snd W’llson' haie altemptid to tnsiv cr this hj thcovizing 
that fats are r'ahsorhed from the intestine in increased atnounls WTupple’s 
disoise i\ a disturb ince of the fat nutabolism and does not appeir to base 
muoh feurgical significance other thin m diagnosis lloweter in the case 
herein renorttd the patient did die of peritonitis re‘>nlting from a mpsontenc 
thrombosis It is the first case of Whipple’s diseise that has had such n 
course Thi onh cast reported as cured is that of Resrse* His patient was 
placid on hile salts thtrapi and shoired dehnite improvemint ivith dinuniUion 
of lit lOnterit of the stool Pearse eopcloded that the cause of this discast w as 
an abnormal ihsorption an<l utilization of fat He is of the opinion that bile 
siUs thcripj corrects this ami offers a svorking basis for the management of 
the disease No oiu is m a position to confirm or dt nv this hjTiotbesjs and it 
offers the solo tlicrapeutu measure at present 

Taulf I I Tiouv iPiL Tueoeits or irniPPLC s Distisz 
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CONCLUSION 

The litiratiire on W hippie s disease s nre disease of fat metabolism m 
lohinp ihe small musunt has been renewed tnother case has been re 
portcil with a niANf iiniisciil complieatiou mesenteric thrombosis The disease 
offers n proI.Um m .InsjnosK and the onlv treatment offered thus far is bile 
salts tbenju 1 roM the nnz, uf conflicting data one tan conclude that th< 
multiplioits of tbeoMis coneermnff the ettohir. of W hippie s disease i> silf 
noieni endence that the itiologi is unknown WTuppIe s disease should be 
lOjLsidt red as a poNsilulits m eases of chrome fattr diarrheas 
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HUGE CIIONDRO'SARCO'MA OF BIB 

Rk.i*oPT Of \ Case 

Herbert II AID, T Perrt. ToLmv>,AID, Jon- H Brush, ilD 

OjivhVjIver 

(From the Department of Sawry oniTatMoSy Vnuertity of \ elrasXa CoWege of 

'HtdkeMie) 

A CA«!L of elioiKlrosarcoma of the nb is p«seQteJ because of its rantj 
in this location, because oi the boge size whwb it attainea, and because 
of the method cmploied in closme of the chest defect 
CISB RETORT 

The patient iras a white womaB ajreiJ ycaw who comptiined of a mas^ unJer the 
left brea t win h had beeu enlarging for l«o jears This jna's did not bother her until three 
weeks before admi- ion to this ho pital Daring the last three weelts he had complained of 
hottne '13 of breath c pecially when ^he Kaned forward bhe had not prenoiuly consulted a 
doctor 

Eight years yieriou-ly 'he hal lioco in a car aceilent anl injorcJ the left aide of the 
che't At that tiioo there ima a mo lenle anoaot of pain along the nbs in the left anterior 
aaiVare \im nset thn »\atK rib but th*r« no bro« « or breoh m the oceilTWe sVin few 
months following the occilent he noticed that « mall hard on a measuring about 14 inch in 
diameter ani height nas amehed to the <ath nb alook the left anterior axillary line Thia 
small mass along the rib started to enlarge two years l>ciore admi ion, and it grew steadily 
to ita pre ent buge sire She notieeJ no coo b Appetite and general condition w ere excellent 
Or evanitRation the p-itieat W 4 S found <0 !■« well developed and well noun bed The 
bres t wfls di placcl antcriorlr and mciiallr be a large tumor ma s which measured 20 bv 
cm The tumor extended from the uiiduilhr) hoe to within 3 cm of the sternum nsl it 
extended up to the fourth rib and down to the serentb rib IPig 1) The ma s wax as firm as 
the ndiarent ribs and seemed to be pirt of the nbs ft ^ras nodular anl there was luniteil 
motion betwcAQ the tgaior and the oierlym,, xkio The che>t appeared to hare no mmliaxftoal 
hift and re»pintions were hcarl etpially on both xiJc« The heart was normal. Blood pres 
urowas 1.0/84 


Roentgenograma of the ch< t howeJ a eery large soft ti ne »hadow on the anterior 
htcral portion of tl^ lift lower part of the cht t The central portion, of this oft ti ue 
ma ' contiine J a Urge nmonnt of den t irrej nltr calcific material (I ig 2) A iliagno is of 
rhonlro arcoma was made and rt was thought that the lesion bad an cn from the lateral por 
tiou of the left lath yib 

«inco the turaor ccmcl well drlioiitol the de^i ion w^ ma Ip to cici e il The anesthetic 
was iDtratraeheal cvilopropaoe 

Two eurred iwci ions were wnK from the heal of the humerus to the co lal margin 
ineluiing an elliptical egment of akin 22 by S em. The hnast was al o ineludel l«cau e at 
this time It loull not be def.miiHeJ whether the tumor lorolred breast i, «ae Sftm and sob 
cutaneous ti ue wire ea ilj di”cctcl from the tnisor both medially an 1 laterally 

It was founl that the fifth »t\th and eienth ribs were inporporatcd in the tumor 
^mv centinwter* of the«o rils were r->aerte.l going 2 cm medially and 4 cm laterally to 
the tumor There iiss a Iiw of tomor lietwon the phurw and the riM 4 to 6 cm, in thick 
OP'S A 1 lock dissction was male mein ting nli with attaehed tumor muscles, soft ti, 5 n»s 
anl pleura. No olhrsions l.el«epi) the long sal the tumor were note.1 There srs hon 


a o nun. pc»rh whit 
lobe This noilnle Wa« 


no>lul on the surface of the lung 

exciseil Mielnling abtUdungti SU 1 


near the lower 
p about it 


margin of the upper 


Receives for nubllcati w Nos %• Wt 
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A 30 by li cm defect in the cheat waJI W4s closed b> a graft of faacia kfa Over this 
vvaa placed a pedicle graft from the aulimor pert oa af the lati simus dors, mnscle fhe 
pedicle was left attached superio ly to pre me .fa n-rve and blood supplf A Foley catheter 
was inserted into the pkural cavity thtwi^ a aUb woond belovvr H,e .a .sion A Penreae 
dram was mserted betwron Jles.*uetegntftantf the subtut-meous t. sue Ihe skin was do ed 
with continuous Silk suture 


^ PalMogw report {Mrs S Umr He p Vo PWJ - rtc fumir mass measured 30 by 
• bj 4 cm and weighi’d 20-10 Om One surfatu was coacted bj an tUjptical 8egTn»nt of skm 
measuring, 20 be C cm TJ, ^ had a r.ppje and an areola near one margin The underlying 
br.ast tissue «a« well defined from the nndei-Ijuig nodular mass and was normal in appe-vr 



The ma s of firm r tr«ue was irregnlarly lolmlitel The ciit ends of tliree ribs pro 
tended on opposite m'lBms ‘^nion *i lo » the mi s bowed peulv t hvW tc-wslueent ti su. 
which cpntraUr became more yellow has firm anl some'hit mort opaque 'niere 'we nu 
merous maU laaities ranginf, from Oa to T m m diameter The C Cystic spa ei were fillol 

with ft li! htly yellow clear v.s il fluit CenlrOlv mtlie po ifion >f the mi Idle member of 

the three ribs luduJed was an irregolarty shajtd area of I one form-itmu mcasurm^ 0 by 3 a 
by a cm This bone contained xeit iritMw. The upper of tlie three ribs showca slight it 
regiJaTi'y of I's periosteal surface the lower nb was not inyulrej in this tntnof mass 

There was al»o ft 5 mm nodule of ti sue which nOS solid and pearly wtiite embedied 
in lung parenchyma 

l/icTorfopic—The cartibige part of the tumor w»9 highly cellular with Urge pluwp 
cells (Fig 3) lIuHinueleateJ <e1l were eommon and omltiph cells were present m many 
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toema. There r... WUe erilenee ol tesolar oneDtotmo oJ telle (FiJ 4) WtlOh. of the 
W tret Led d ht.r of fhroo, « »ietp. ol .he boot a.d eo.t.l.Ee •. the. 

Iho'oo t. oee »ero ool lolimateli mlormiosled -eiotioii of lomot made from the loo(! 
Lei . h,,hTj to, Mar c.rl.las. o.lh .IceaMe ™.,.. » of teUa aod te„ma y 
aZ La o» tell .<«. pre eat per laeoa, -tfaltaaelealed eoll. oer. aot appareot There 
IS no apparent ord r in arrangement of cells 

Didjino^i!— Tlie Uiagno n 


IS chonirowomaolflie fifth ani lith iib 



ontainc] a larae 


« irregular calclOc 


PwrfoprraJire Coaw— Fo toperaliselr the patient was girea osygen intrana«allv and 
penicUIm lutraiuuscnlarlT Contiiiupus eoctm was appliel to tlie catheter placed in the 
rUiir\l ‘dhe hni a lemperaton lenihing 101 T for is days and 100 T for sit 

more davs One lonlred t'leatr colic centimeters of sero«anpuineous flmd were aspirated 
from the pKural entity on the fourth postoperative dat gurpri ingly tranquil 

onvat-sceocc anl compKincA mote of j uu m Ue thigh at the tonor ite of fa cia lata than 
of dLvomfort of the ehc«t 

Jifect ' ' , 

the p 

10 otter otne protection to the nb defect, » kiJoey taped alununum plate was de 
sipied aal fittol to the carrature of the che t wall She wears this lot protection onU 
when she msr l.e m a crow I (Fig 5) 
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s™, «. .pr-.r™t lun,., P.J I*-™ •' '•'"■'■E'"”"’ 

tumor . no Oocp roentgen therapy w .« giren loeal 

Tins nti.nt «ns «eu, three months after operahon, ind there wns no ev.Je„co of loeal 
recurrenee Cenorat heaUU ^^a& cx^eilent and she alle to earry on 


■r usual iiLtiTities 



PlaCLseNlON 

Clionilrovarcomns of the ril>s that hi\e been reporteil were usinllt Eimall * * 
One other large ttimor was presented !>a Harper* This tumor followed 
Iraiinia Itgrcw slowly forsiayears then it enlarged greatly 

In Harper s case and in tins case n small nodule was present for seicral 
years before rapid growth began One ean only speculate as to whether this 
represents disturbed hcalms of a rib fracture or whether injtira m the area 
calbd attention to a pre e\isti«C nodule jKirhaps an osteochondroma attaclud 
to the nb 

Since doing this opt ration we find that Maser* had aKo used fascia lata 
to close n similar op«rntive defect Me haie been unable to find any record 
of a case in winch latissnuus dorst muscle was used is a pedicle graft to help 
close a defect in the chest wall I innncs* a\as obtained In the fascia lata and 
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inereasod piotection, thickness, el'istM.it 7 , and movability for the skin br 
the latissimus dorsi muscle graft 


CONCLUSIONS 

1 A ease of huge chondrosucoma insiiig from the left sixth rib and e\ 
tending to the fifth and seventh nbs hasheenpicsented 

2 There was n historv of trauma followed bj slow growth for six jears, 
and then rapid growth to an enormous size in two jears 

3 A large operative defect in the chest wall was repaired hj fascia lata 
and a pedicle graft of litissimns dorsi muscle w ith excellent functional results 


1 Harper F 

2 Harper, I 

3 James, R M 

4 Ma-ier L 

5 Liehtenstein, 

1943 




Editorial 


The Quest fora ‘ Blood” Substitute 

D uring the last tcu jtars much effort has been detoted to find the elixir 
that IS epitomized b\ the term blood substitute ” Bj its verj' definition, 
a substitute should haie all or manj of the attiibutes of the matcnal winch it 
IS to replace moment’s reflection «tU proie that there is no substitute for 
blood The term blood substitute ’ k a misnomer It can denote onh the 
particular ]»ropertics tint the indiudnal dcfinmjr tiie teim max liax e in mind 
If lie remoie the attributes of the red blood cell and of the other formed 
elements from our considerations ue are hmitini; our search to a material that 
can replace the knoun and suspected functions of plasma Ihcse functions max 
be defined bncflx as (a) mamtcnance and stabilization of the blood (plasma) 
xolume (b) transport of hormones betueen tissues (c) transport and mobiliza 
tion of antibodies, (d) protection against blood loss by componeuts of the 
clotting mechimsm (c) transport of lipidx mid other substances closelv asso 
cifited xiith the plasma proteins and (I) the nutntixe functions of the plasma 
protuns 

\ complete plasma substitute should attempt to fulfill the attributes just 
listed Here again a moment s reflection will conxmee one that the onlj suh 
stitute for plasma would be plasma itself From the practical and economic 
point of new the suppU of this natural substitute cannot meet the potential 
needs for such a replacement solution 

Therefore our definition must l>c further delimited to encompass those 
qualities that are needed to the greatest de-,rce A\hat we an. seeking pre 
dommantlx h a material that first xxill mmitain and stabilize the blood xolume 
m thosL situations where this is of greatest importance and that, second ma> 
liaxc mitntixe propertus It is too muth to ask of anx material that it also 
furnish hormones antihodic* etc .«\ecoTdmgIx our philosophers stone should 
be souglit in tlie name of a plasma colloid sulistitute 

%Vhat arc the requirements that snch a sulistanee should hare? Some of 
these max be listed It should hixc an acceptable molecular size that will make 
xt an aetixe plasma colloid xt should be tetamed in the blood stream for a 
suiiable period of time it should In. nontoxio and not be deposited m the 
tissues If excreted as such it should not cause nephrotoxic changes It should 
bo disposed of bx the bodi In common mctalwlic pithwajs wliieli xiould itnplx 
thxt Its stnutiiral units and chemical linka£?ts can In. attacked and hx droll zed 
br the cnzxmes of the tissues 

Let us consider some of the materials that hflxe Ixen proposed and in 
wcstieafcd under the headin,. of blood substitute but more ftccuratelv defined 
as a plasma colloid Gum acacia and pectins hixe br'cn xwxcsti'jated True 
thev do haxe the requisite colloid osmotic effect hut nature did not endow the 
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inerea'>ecl protection, thickness, elasticity, ami movahihtj for the skin bj" 
the latissimns dorsi muscle graft 


CONOAreiONS 

1 A CISC of huge chomlrosareoms aiising from the left sixth nb and ex 
tending to the fifth and sei enth riLs has been presented 

2 There yvss a histoi'j of trauma foUoned by slow growth for si\ 3 ears 
and then ripid growth to in enormous size i» two j ears 

3 A Inrge operntn e defect m the chest wall wns repaired b> fascia lata 
ancl a pedicle grift of latissimus dorsi muscle with excellent functional results 
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Recent Advances in Surgery 


CONDlCTED BT AUSEb BL&LOCK 


EXI>LRI3IC\T\L BilliOUbV OF THF rLEAlOWRl 
ARTERIOBFS AND C \PIBLARIES 

( FOR( F 1) T ( RUFi\ Jr MD •iNDiriPt^r I -nsEx PhD t 
RlM)lfc.srFB AI/xs 

T IIERF hn\e lieen juinieioas im (“sti^atioiis <oiic«mnp the «\ccMHisn\ f»f 
deiflj i;i jJiiI?)K»nari emhQ}i\ni JikeKi^e tfietF h ne I/een m in\ ifttnipfi 
to riprnduce m nmimis the difftieiit t%peN ni pulmoniis eiwtmli'sju Reeit lu 
hutinii patient", { hurclijlP clissiftni the t\jies of filil pnJmoinrv (inboli as 
U) toinplete obstmtion with HnnveduU d«UU (ij p-iitial ohstiuction mth. 
(lelajed death which he nttrihnted to ruluceil effectne hlnod lolunie eausiiiR 
a chmmished cirdnc output with lilfuu hloo<l piesMire and using: leiious 
pressure md paitiat obstiiution with <leli\e<1 death in which theie 
was a ccimponuit nt fajliirt of the Hffht side of fh< hpvt Ratz classified 
pulmonaia einhoh into H) flu luge smKililc (inhohis which iides the 
hifurcatioii or plivs either nnin branch of the jiulnininij alters f2) the 
emboli of iiiterniednte si/t which oicni in showns and pint, smaller piil 
monarj aiteries and I'D tin iiiuie minute emboli occutiing m sho sds which 
pUitr Ihr aiteiioles Thn last Wassifititwri reflects the methods used bj 
sarious iiuestigatoia foi i paifial suno of the fic Id shows that emboli has e 
esn produced in iD the pirtmonai' niters or either ot its main branches * ' * 
(-1 the snnller pulmonan arteries* « or (3) the arterioles and 
CJpillatics* *' u 1 s 

J-mboli of iht list tcpi that of the aueiioles ind < ipilhries hasc ct 
‘l td much inteicst because „f the apparent dispropmtion between the omoimt 
01 inns tissue ,(Tictc<l and the Mmploms jirodiieed Jhis has rtsnJtrd m the 
use of sll^|lCl,M 0 Ils of Staich or baniim sulfate as agents in attempts to re 
prniluccthis iihcnonmn in iiiiiniK 

IHsTOMC-SJ RVSIFSN 

'' '7 "" 'I'lfmined from ,hp litpritu,,. n,. g ^ , 

beating Mirr ■'pira wa Sninrf octurirng l^-fore the heart stopnecT 
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animil bo(h wilU ciizmih.-, capiMt of Iijdpol^zin;: tlie>c pento-,an!. Consc 
quenth }lic\ were found to be deposited iii the tls^^nc■^ to i greater or lebser 
degree, witli ddetenoiN rt suits V mMcnal so foreign (o our bodj eeoiioniT 
does not fttWH tJie second major nquiument namcf\, tJiat of being utilized 
Pohsinjl pjnolidinc, polwinsl ileohol nnd metlnl cellulose are sKo cum 
pleteU foreign to the Lo<h 

Tivo materwls dettran and celjtin, Jming colloidil osmotic activilj haie 
also been jnipslij, itwl Both ate composed of simpler trnds natural to the liodi 
The former is composed of T) glucose prcilominantU in 1 6 a glucosulc Imhage 
It IS tlcrned from a baiioinl puhsaecliniide winch has heon hjdroljzed to 
a moleciilni weight of around 100 000 Tin. latter is a denied protein prepared 
fiom colligin b\ chcmnal tieatmcnt It is comjiosed of L ammo acids Imhed 
together b\ peptide bonds Both its coiistitiient smino acids and manner of 
linkage arc cntirelj intural to tbc Ixxh Both sbouhl furnish metabolizable 
cnert,! if thi\ are Indiohzed completeh withm the bodj 

In 1 Kcent editornl m tbc Journal of the Atncncait Mcihcal Imciniion 
(139 850 J949) ‘Dextnu ns n Plasmi Sulistitiite ’ a coniparison is made 
of Dnxti \n the plasiin proteins ami gchtm It is with these compansoiis that 
a further woul of clanficntion is nocessnn Distinctions nn. drawn which arc 
not Bs clear cut as then aie reported to b Neither Dextrin nor gelatin has 
the globar form in their molecular dimensions « hich is found in serum albumin 
This dispiritj of molecular piianietiis has mmh to do with the fact tint nppiox 
imateh 25 pci cent of Dextrin iiid 50 per tmt of eclatin injected intiavetioiisU 
ice excictcd through the kidncss m tlieii oti„mil form Both substinces must 
be pirtialli Judrolrzed In cbemical meitis liefort llic\ iri useful as jihsmi 
colloid substitutes This ndiutioii in molecular sm which is therehj acliieied 
increases the osmotic adiutv of the jmpintions iiid rediicis the liLelihood of 
pithnlf^ic ston,e of thi oiigiinl mictomoletulea Both of tin sc substinces ore 
conipo»pd of substaiucs cntiicU mint to the bod\ md nothing so far icjiortid 
signifiemth demonstntes the Mi|>iTior saluc of Dixlinn o\er gelatin in tins 
regard 

Tlurc his lioiii far too much loose talk and poor writing on this subjetf 
The fictoii wliicli will delcmniie the iditnc \aluc of these two substitutes will 
rcsidL in other plnsicaJ attributes of tbc mitetiah then iihtne ette of preP 
arilion md the safeti ot their parcnteial odmiuistrition 
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irtenoles -jnd avails of the alrcoli They did not report examining the heart 
or hram microscopically In these expeninents an anticoagulant was not used 
These authors concliulcil that pulraonao hypertension proximal to an oh 
strucling pulmonary cniholus is the essential cause of death and is responsible 
for the electrocardiographic changes It is their opinion that the pulmonary 
i asorcceptors both aagal and simpathetic, are bighh sensitne and that thei 
are capable of producing such widespread changes as a asoeonstnction in the 
pulmonara a ascular bed a fall in blood pressure, a agal inhibition of the heart 
coronarv constriction and hronchial spasm Thus thea feel that certain 
neurocirculatory changes are the mayor contributoiy causes of death in smaller 
pulmonary emboli avliieh, hv airtue of the minor amount of pulmonary tissue 
deaitahzed should not cause death 

lesser and de Tahats ‘ reported that aagal mediated reflex hronehocon 
stnetinn and brnnchosecrction were anductd experimentally ha pulmonara 
embolism and that in human beings these responses are some of the mayor 
causes of postoperatia c pulmonary atelectasis 

AJcgihow, Katz and '<tcmit7 * stiidieil the three forms of emboli, using 
the mnssiic emhoh method of ‘Mcndlowitz’* and using pea seeds for emholi/a 
lion of smaller arteries and a 1 20 starch suspension for emholization of the 
arterioles and eapillaiies after the method of Bincer Brow and Branch’* 
Thea found m their studies of starch embolization of dogs that the elevation 
of pnlmonan arterial pressure eonld he integrated with increased pulmonara 
arteriolar resistance resulting from the mechanical obstruction ba the starch 
granules lu the arterioles since repeated dosage of the suspension produced 
further increments of pressure elevation Thea expressed the belief that the 
cause of death is the embolus m the pulmoinrv arterial tree, acting as a direct 
mechanical deterrent to the flow of blooil through the lungs 

Mcgibow Katz and rtiiislcm” studied the kinetics of respiration in pul 
monan embolism using a 1 20 suspension of starch m dogs They showed 
in expenmints with massne emboli that distention of the great aeins par 
ticiilarh the mouth of the superior xena cava hx pulmonary hx-pertension 
caused taebypuea and dvspnea xxhich in turn could be eliminated by bilateral 
eenical ingotomy In emliolization xvith stairh thex postulated that the 
cause of tin taehx-piica was a reflex arising from distention of the smaller 
pnlmonan arteries bx stareh and thex explained the absence of dvspnea m 
this tipc of embolism by sKi,gcsting that this reflex oxerpowered that arising 
from distention of the great xeius I'llatcral ccrxieal vagotornx in these ex 
penments decreased hut did not eliminate the taclnimea Thex did not use 
heparin in tluir experiments and microscopic examination showed antemortem 
clots aroxxnd the starch granules 


Kinnex Haynes and Dexter** described a new method of producing 
pulmnnarx embolism V rnumiml catheter was introduced into the external 
jugular xtm and passed under roentgenoscopx to cither branch or a smaller 
r-.nnnfatKm ot tho iraln.onin ,rtcrv Ilavi,,, h,nnc> IWIcm. and Dfttcr" 
l-lacaj a Inlloon on tl.o on,l ot a ntnonn Mhottr »h,di wo, imorted into a 
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111 1 secoiiQ senes of golfs he foun<2 f&at lesser doses of the starch siis 
pension piodiiccd deith m one to eight hnuis there being a gradual doivn 
ward piogression during this penod I>nim shoived that in thLs type of pul 
monary embolic death there is a normal percentage of saturation with ovygen 
of the arterial and venous systems iftei emboltzition and also that the carbon 
dioxide content in arterial blood was essentially unchinged by embobsm He 
found that the taehjpnea induced by moderate doses could be prevented or 
ehniiiiated by bilateral ceivical aagotomy His conclusion was that the 
tachypnea ms caused by spasm of the bronchial muscnlature Regrettably 
he did not state what inflnencc, if any, the vagotomy had on the kthsl effect 
of the cmlioli It is important to note that he did not find starch granules la 
the cerebral or renal vessels and expressed the belief that hu. expenmental 
findings were not the result of the presence of starLh in organs other than 
the lungs 


Bingcr Brow, and Bianch” repeatcil the procedures of Dunn using in 
dogs a 1 20 suspension of potato starch in sahne solution They vlso showed 
the influence of the vagi on the tichy pnea when they prevented or elnumsted 
it bv freezing both vsgi and went further to show that the tschypnes of sn 
oxygen want or of a cirbon dioxide excess was similarly affected bv freezing 
both vagi 

The starch granules used in their experiments ranged from 6 to 60 
morons, averaging 20 to 40 microns They reported that starch could not be 
found m any oigan except the lungs and that in the lungs it was lodged in 
the arterioles and capillaries of all lobes, being predominantly in the arfen 
pies They’ suggested that the effect ofstireh is not of an irritative nature as 
shown by results of the gradual infusion of the starch suspension into an 
animal An effect was not seen until a certain amount of starch had been 
given and then fhe effect was dramatic 

\illaret, Justin Besan?on, and Bardm*’ noted that sectioning the vagi 
of rabbits increased seven times the amount of powdered pumice stone neces 
sarj to produce sudden dcith After sectioning the cervicothordcic sympa 
thetics they reported that one fourth of the previously fatal amount injected 
was lethal They nJso showed that epinephrine and atropine in combination 
cniikl tlehv sudden death These workers suggestwl that sudden death vias 
due m pal t to reflex sympathetic inhibition Shock w as considered by them 
to be the manifestation of thcmhibiVoB 


De Takats Beck and Fcnn* injected an 8 17 suspension of potato starch 
vu watei into the ear veins of thirty five rabbits and found that 2 cc was the 
minimal lethal dose causing dyspnea cvanosis convulsions and death m 
every animal in fiv e minutes One and one half cubic centimeters of t^e sm 
pension killed 30 per cent of fhe animals mjccteil 1 cc killed none Sub 
lethal doses were found to cause dyspnea evanosis restlessness, micturition 
and defecation but within one half hour the respiration pulse, end color of 
th^ animals were normal Alicroscopie examination of the lungs shovred fhe 
starch granules langmg from 50 to UO microns in size in the lobular arteries 
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arterioles anil walls of the alicoli They did not report ciaminmg the heart 
or brain microscopienllj In these expenments iR nnticoigulant was not used 

These authors concludetl thit pulmonnrj h\pertension proximal to an ob 
strueting pulmonary embolus is the essential eausc ol death and is responsible 
for the elcctroc'irdiof'nphie chanj^es It is their opinion that the pulmonary 
a asoreceptors, both aagal and sampathetic are highly sensitn e and that they 
are capable of producing such widespread changes as aasoconstnction in the 
pulmonarr \ascular bed, a fall in blood pressure ' agal inhibition of the heart 
eoronarj constriction, and hronehial spasm Thus they fiel that certain 
ncurocirculatory changes are the major contributor} causes of death in smaller 
pulmonarj emboli which, by airtue of the minor amount of pulmonan tissue 
del italized, should not cause death 

Jesser and de Takats * reported that aagal mediated reflex bronchocon 
stnction and broneboseeretion were induced experimentall} h> pulmoiiarj 
embolism and that in human beings these responses are some of the major 
causes of postoperatn c pulroonarj atelectasis 

^legiboir, Katz and Steinitz* studieil the three forms of emboli using 
the inassne emboli method of Mcndlomlz'* and using pea seeds for cmboliza 
turn of smaller arteries and a 1 20 stirch suspension for embolization oi the 
arterioles and eapillarics after the method of Binger Brew and Branch ’* 
Ther found m their studies of starch emlKiIization of dogs tint the delation 
of pulroonarj arterial pressure could be integrated mtli increased pulmonarj 
arteriolar resistance resulting from the mechanical obstniction by the starch 
granules in the arterioles since rcpeatesl dosage of the suspension proiluced 
further increments of pressure delation Ther txpressed the belief that the 
cause of death is the embolus in the pwlmonan arterial tree acting as a direct 
meclianical deterrent to the flow of blood through the lungs 


Slegibow Katz and Feinstcin" studieil the kinetics of respiration m pul 
inoiian embolism using s 1 20 suspension of starch in dogs Thes showed 
in exptrinients with massiie emboli that distention of the great tciiis par 
tieiilirh the mouth of the superior vena cava bj pulmonary hypertension 
eim>ed taclijpnea and dispnea which in turn could be eliminated ba bilateral 
cenieal lagotoma In embolization with starch thei postulated that the 
cause of the tacbi-pnea was a rclley arising from distention of the smaller 
I'ulinonan arteries ba stanh and Ihca cxplainc<l the abstnec of daspnea in 
this tape of embolism ba suggesting that this reflex oierpowercd that arising 
rnm distention of the gnat aeins Pilateral ccrvieal aagotomj m these cx 
I'lnmenfs decreased but did not eliminate the tachapnea They did not use 
leparin ui their experiments and microscopic examination showed antemortem 
ciots around the starch granules 


\imica Ifaa-nes and Dexter" described a new method of producing 
pu monara embolism V Coumand catheter was lutroaluceil into the external 
jugular arm and p-ssed under rocnlgenoseopa to either branch or a smaller 
ramifieatmn of the pulnionara artera Haanes Kinnea irdlcms and Dexter" 
placed a ballooTv on the end of a xenons catheter which avas inserted into a 
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lobar pulmomrj artery Ihe balloon was then dilated bj i pressure hiphei 
than lhat in the pulmnn ir\ arterx so as to obstnu t tlu Mood flow to that lobe 
The obstruction and distention of the lobar pulnionaiv artcrj in this manner 
did not produce a cnnstnnt chance m the respnatnij rate pressure in the 
ienioral nnd pulmonarj aitencs or heait i tte nf anesthetized and iitnnes 
thetized dops In (nntrast, thea stated precapillaia emboli pioduced bj the 
slow infusion of a 1 per cent suspension of Irtcoiiodiiiin spores measuiins 2) 
to 30 microns in diameter into a lobar pulinonarr aitcn in anesthetized an 
imah rcj^ularla produced an increase jn rcspiratoij into pulmonaiy arterial 
and ripht aeutnculai picssnre electrocaidiographic eliaiiRCs and a decunse 
m femoral nitenal pressure leading to death if the infusion was continued 
There was a piopressne fall in the cardiac output and onlv terminall) was 
then a sij,mfieint use in peripheral xciious piessurc The tiruilaton changes 
aceomiiinMnR embolism were not almlisliccl b\ xaeus siction and pithins of 
the spinal coid 

Buict and nuntein’* icpoited wsint i suspinsinn of Ljcopodmm powder 
m petroleum oil oi biitum sulfite m water is pubiKinnii embolic npciits m 
does Th(> concluded th it lh» hapcitoiisnni of the lesser i ircuhtioii is e uistd 
b\ a bual reflex spasm of the pulmonan aitenoles initiated In mechanieil 
eiidoi asculni irritation tij the einbohzin? paiucles and some peripheral rc 
fiei bs cxeitation of the aagus as well as the mcchanii al obstruction of the 
piilnionarj nitenal tiec Converseh lhc\ conehided tint the lijpotension 
of the Rrratci circulation is not a uflox hut resUltB fiom the mechinical oh 
stixictnm of the blood iii the luiips which jueients its retimi to the sxstemn. 
irternl tree Thei fdt Ihit the mechaiiical olstnictifm of the piilmoinn 
circulation b\ the emboli was insufficient to explain the pressuie chauBPs 
which occulted ill the pnlmonarj aitin In their otumon this could be es 
plained b\ an intense spism of the piiliuoiun aileimbs m addition to fl'C 
mechaiiual obstruction Thc> found tint diiiin„ the embolism □ pcriidienl 
xasoconstnition existed htciuse of the dnMiuution in tin eaidm outinit 

Smith and ITaia* in a recent pteliMiunn rejmrt stateil that m lines 
thetized liejianmzed dops with open thoraces fine uiethril or iiieti i il catheters 
weie introdueed into the ripht xentncle or the mam inilimmari alters fliiouph 
a small stab incision and puicled to am lobar artcnai brineli 
of starch or barium sulfite l>olh found equalli effectiie were then introdiKid 
into the arfers in eleitcd dosos in such i wa\ as to preienf letropiade flow 
of the materiil The clops died two to thiic minutes after the injedion How 
eier when such agents as fine glass beads poppx seeds or I icopodium sjions 
xcere injected there wire no significant tffcels suite iniludic particles such 
as beads or Lvcopodium sports did not produce cireulatorj djnuuie clnngts 
and finer mateciala produced sexere cireulatory changes thpj reasoned that 
pulmonarj '‘capillarr” embob affecting a restricted portion of the pnlmonarx 
xaspular bed may cause death apparenth from pulmonaiv xasospasm and 
eireulatorv failure 

Because of the ef|unl effectiveness of stirch oi barium sulfate in them 
experiments thej prefcricd to use Imnum sulfate most often in a 5 4 sus 


H > NT \m \N( f s IN "LI CLt \ 


711 


•piiMoii 1«(< nuM of the eT>c nith whuh it wns mjceJul is conipaied to a 1 1 
tnreh Mivju iisioii In do-'s Meifthms 10 (o ll kiloRnitis 2 to <1 c ( ^\^s the 
isinl dose in|pcted s1o«h o\cr a perioil of Itteiitj to thiit' stemids Ot 
asionallj n H inch (about OG cm) Piiirose dram tubjiiff or a ^\i<le rubber 
>and VIS plated around the aiten coiitimms the catheter In such iiistaiiees 
he lethal tffect "as obtained after luicttioii of the cinbolic material onh 1 h 
releasiiiR thi li‘ ature 

llnldin Nhaw Canuron Nhea and I)a\is* repotted not finding am e\i 
knee to supixnt the supposition that pnliiniiifipulnnmars imlnionocoionara oi 
puhnonoa i„al depressni if lU\is contnlrntf to the de ith of do^s att« r massne 
pnlmnnars (iiilolism (trsicil aafcotoim was iieiformed on ti„ht do^s and 
resection of the stellate and upper fourthorKic RanRln as well as saRotonis 
"as done on four doRs ( hanf.es m hfiinKhtiamus wire consistent and prt 
iLseh "hat weu encountfied in the eoiitiol expenineiits No inort finholi 
"eri reiiuind to produce deith than in the ff.ntrol senes 

FNI rKl'IFNTll. 1 PfHFDI RFs ISO REStlTS 

In all exiiernnents in "huh stare h was the einholie a„ent a 1 2 snspen 
Sion of cornstarch I si* m sdinc solution was «sed \\hen baniini was the 
emholie matfrial msoluhk immni sniiatf I Np mall suspension w is cm 
plosed unUss otheTssise st itid The st luh granules ssert louml nr polsf^nnal 
and raiiRcd from 10 to '’0 muioiis in ^lianietei aseraguiR about IS microns 
The harnini sulfate paituks were the sime shipe hut "ere peneralh larger 
averaging iboiit i~> tnierotis m ilnmeter I niess indicated to the eontran 
eaerj diiinnl w is hepiniu/ed I eiitohaihital sodium aiul thloralosiiie a\ere 
the anesthetic atent& 

£»iliohio)i ^\tfh S/orWi ih ImUbitii anil Do'll — It dibits weichinp 2 to 4 
kilofrrams weie used Tins weie heparinized and fi\f minutes later the 
starch suspensinti was mp<ted into an ear aem This was followed ha 1 cc 
of sahne soluliiBii The iiiiiii d w is then fieed and oliseraed 

Thosf thit<lied showed the sainptoms ilcscrihed hs di fakats 1 nh and 
tenn.’ nimeU dss>pnn is iinrsis and fomnlsvons resulting in death in fise 
innuifes The minimal lethal *tose "as loiind to he 1 > r t ut the suspension 
(Table I) Suldethal ilusis in the highir lesels occasionallj caused lethargy 
•hspnea nr i)ossdils csaiiosis and death Most often there was not an effect 
from a sid)|ethal dose 

The heait lungs and hram of one ininiil trom i ich gioup m Tabic I 
"etc fsaniined niicros< opu alh for identification of the starch graniiks in 
these organs In the lungs the slareh granules were found scattered diffiiseh 
nrnnshout the pulnionarj arterial tree and Imiged in gre it numbfrs m the 
fapillirus 0(1 isionilli a few were seen ili artermks The arterioles weie 
Tablf I 1 i>,iiTs 01 IsjrcTise 1 _ "ispessios or C-obsstspcii I s I Isni F\r a ns or 
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lobir pRlmonirj aitecy The Inlloon was then dilated b> a presume higher 
than that ju the jiiibnomri -irtef^ so ss to otnUact the hlood flon to fhif Johe 
The obstruction ami distention of the lobai puliiiomn artm in this manner 
did not produce i constant change in the respuatoij rate pres^ure ui the 
fenioial and pulmonarv arletics or heait rate of anesthetired and luianes 
thetized dogs Jn contrast thej atated piecipilhra emboli produced bi (he 
slow infusion of a 1 per cent suspension of Lacopodiittn spores measuring 2") 
to dO microns in diainelei into n lobar pulinomis arterj in anesthetized an 
imals regulnil} piodiiced in increase m lespiratoiv late, pulmonara arterial 
and riobt aentriuilar piessare, eJeetrocaKliographic ehariKPs and a decrease 
m femoral arterial pressuie leading to death if the infusion u u, contniued 
Theic uas a pro^re&siae fall m the eanliac output and onh terminallv uas 
Iheie a significant use in ponpheril \enous piessiiu The cirtulatnis changes 
nccompanjint, eniliolism were not abolishid bv a jjns sution and pitliinp of 
the spinal cold 

Lmet and I urstem’* reported imne a suspension of I acopodiiim powder 
m petroleum oil oi birium sulfate m w iter as pulinonan embolic agents in 
(lops Thei concJuiled that the hjpei tension of the lesser cnenlation » caused 
bj a local refle\ spasm of the pulnioiiars ailerioles initiated In mechanical 
piidosasculai nutation bj the emloliznig puticles and some pcupheral re 
flev bs cxeitation of the aagus as well as the lucclunieal obstruction of the 
piilinonarj aiterial tree ConieiseJv fhev roiicbided that the hcpoteiision 
of the ^,itatei ciiculatioii is not a reflis but results tmm the mechiiiieil oh 
stniction of the blood in the luivs wliicb ptevents its letiirii to the sjstcinit 
arterial tree Tiies felt that the mechmioal obstiuction <it the pulmonarj 
ciiculfttion bj the emboli w is insufficient to e\}>lun the piessuie chiiirP^ 
which oceuired m the pulmonajj aiteij In then opinion this could be ev 
plumed bj ati intense spasm of the poIiii<mara utermles in addition to the 
mechanical obstiiietion Phej found ihit during the embolism i pciijiherd 
sasoeoiiatiiction eaisted lucaiise of the dinmmtion m the ciidiac output 

Smith and Ifara*’ in a iccent piehiminrs ujxnt stated that m mes 
thetized heparinized dogs with open thoiates fine uiethr li or uicteial c tihtters 
were int induced into the light \entncle oi the main pulinonaiw artcic thn'iigh 
a small stab incision and guided to anj lobar aitcriil branch 'Suspensions 
of staich or liariiim sulfate both found equalh effeeti'e were then mtiocluced 
into the arters in selected dose- jn anch a waj as to piescnt letiogi ide tlow 
of the material The dogs died two to thiee minutes after the injepiion Ilow 
ever when 4,uch agents as fine glass beads poppa seeds oi Ljcopodnnn sports 
were mieeted theic were no sjf^nificant efleets Since embohe piiticles shcJi 
as beads or Lycopodium spores did hot produce ciicuiatorj dvnamic changes 
and finer materials produced aeveie circulators changes thej reasoned that 
pulmon iry “eapillarj " emboh affecting a restricted portion of the pulmonarv 
vascular bed may cause death appaicntlj fjpm pnJnionaiy a asnvpasjn anil 
cm ulatoi-v failure 

Because of the equal effecfivencss of staich oi bdrunn sulfate in their 
expeninents thev ptefetred to use baiium sulfate most often in a 5 4 siis 
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pension lieLiu^e oi the ( ise -with which it wib injtUetl \s compaied to -i 1 1 
stireh suspen-^ion In <locs wei^hins 10 to 11 kilograms 2 to 3 c c ^'^s the 
usual (lose injected slowh o\er i peuo<I of tweiit\ to thirtj seconds Oc 
(isionalh a inch (about 0 0 cm ) Penrose diain tubing or a wide rubber 
hand was placed mound the aiten contiming the catheter In such instances 
the lethal effect w is obtained nftei injection uf the eiiibnliL inateiial inih bj 
releasing the ligature 

Holden Shaw f imeron 'shea md Daiis’ lepoiUd not finding, am cm 
deuce to suppent the supposition that imlnioitopidmoiiaia piilmonocoionau oi 
pulraonoa agal d( pressor reflexes tontiihnte to the death of dogs after inassia e 
puliiionars enibolisra femeii lagotoinj was peifoinud on ei„ht do^s and 
lesoction of the stellate and wppei fovn thoracic panclii, as well as xapotoim 
was done on four dogs Changes m hemodj natmis weu consistent and pie 
I I'eh what weu encountered in (ht contiol experiments No moie emboli 
averc riquiu d to pioduce death than in the control series 

EXl Ff tJIEXTCl. I ROCl PI RF-S aXU BFsLLTS 

Ii\ all expel iiaients in which starch was the embolic agent a 1 2 suspen 
Mon of cornstarch L “s I* in s>ihne soluiiou was used hen Imiuni was the 
einijolu material insoluble h iniiui sullate I' “s F mall suspension w as cm 
ph'jed unless otheiwisc stited The stauh {rramdes weie mind or pols^onal 
and ranged fiom 10 to '‘0 microns in dninetei aierigmg about 18 niierons 
Ihc barium sulfate particles w<ie the same shape but were geneiallj larger 
aseragin^ about 2) microns in dnmeter T.iiless indicated to the eontrnn 
ecery iiiimal was hepaiiuired Pentobarbital bodnun and cliloralos me were 
the anesthetic agents 

llifh stfoe/i iw habbih «T«d Doff^ — Rabbits weighing 2 to 4 
kjhviims were used Thes a»eie heparinized and fice minutes later the 
starch suspeiiMoii was iiiietted into an eai \cm This was followed bi Ice 
oi saline sohition The animal was then lieed and obseia ed 

Ihiist" that died showed th» samptoms described In de Takits Beck and 
Penn’ lumcij dsspnea csanosis and tomulsions resulting in death ui fi\e 
miiiutcs The minimal lethil dose w is totmd to be 1 "i c e of the suspension 
(Tihle IJ Sublethal doses in the higher leads occasionalh caused lethsrgw 
disptiea 01 possilih is iiiosis and death "Most often there was not an effect 
fi i>m a sublethal dose 

The heart fungs and biani of one aiiiinat fiom each group m Table I 
weic examined miiroscopicillj for ideutificaticm ot the starch giamiles in 
ibfse organs In the lungs the starch giamiles wert found scattered diffiisela 
th'oiighout the puJmonin artmial tree and lodged in great numbeis in the 
til'ilhnes Octasioinlh a lew wiie seen, m adeiioles The aitenoUs weie 


'"cr / j F^tiTs OI IsjFiTJM I » «LSPEXsiox OP CtBssTircii I C p Into Far X eis oi 
Hepapimeet Pabbitv 
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usualfj greatly dil itd It was observed that the fiuindtj of starch granutes 
found m the lungs was increased m direct piopoition to an increase in the 
amount of starch siuspension admimsttred to tbe rahhits OccasionaUi ike 
starch granules couW be lonnd m the heart, lodged in the capilhnes hut 
theywereioundjiiaerj small numbers only after Jong diligent search Eiea 
more rarely, lesser numbers lould be found in the capillaries of the brain after 
eUensive examination It js questionable whether the number of staich gran 
iilcs found oec hiding the capillaries of the heart and the brain of the«e rah 
bits was sufflcient to have produced death 

Prinzmetal and associates’* hiae shown that there aie pulmonary aiteno 
\ciious anastomosc<! m ancsthetweil nhhUs cats, and do 4 ,& Tbev-pjoied this 
i)i the injection of glass sphere* susptiuUd ni aalint solution into the right 
aentncle or pulmonais aitcry of the experimental nniinnl and the dmumstra 
tion that they could be recottred jn the pulnionarj aeins and liver The 
maximal size bead recovered \ane<l from ICO to 290 microns in rabbits and 
100 to IhO microns m dofcs and mcasureil 300 micions in one cat 

Nine dofcs were used to determine the minimal lethal dose of the stafth 
suspension when injected into a jugular vein or the right atmm In each 
coie the dog was anesthetized with pentobarbital sodium the thorax was un 
opened, and the animal was heparinized Jsimulfaneous measurements oi the 
carotid and right atrial pressures were recoided using a Ko 10 French polj 
vinyl catheter, a w iter manometer for the latter and a mercury manometer lor 
the foimer ‘t^heu the starch suspension was injected into the right aurule 
the No 10 Flench poljvinjl catheter icconling its pressure was lued The 
starch was injected in giaded doses proportionate to the Kilogram weight of 
the dogs 


It was found that 0 5 c c of the suspension of starch per kilogram weignt 
of the dog was the minimal lethal dos« This dose caused djspnea a sudden 
precipitous fall in sjslemie blood pressure to 20 oi oO mm oi mcrciiTj av ’ 
an aveiage ri c of 15 cm of water in the right atnil pressure with death iti 
two to five minutes in five dogs Those animals given a sublethal do e of the 
suspension of starch had a drop in the earoM blood pressure of 30 to 50 rom 
of mevcttij from, which the} recovered ui less than one minute In one av 
iiral theie «as aiiothei foil in the carotid pressure several minutes after the 


fic 5 .t, but the animal recovered The right atual pressure occisionatly was 
altered showang a slight but never sustained rcso in pressure Pvspnea v/as 
seen in tJiese animsla only dining tbw period In those animals that died 
necropsv showed extreme dil itation of the right side of the heart with thrombi 
absent fiom the hiart or lung* Probably because of the scatteiinp- ot the 
starch suspension throughout all lobes ot ♦he lung the starch could not be 
found grosslj in the pulmonar} artcml system Four animah gi’en sufi 
lethal doses were nprarently unaffeefed am! were Killed one hour after the 
imeetion These dogs were lowndto he noroial wdh no ecidenee oi ihlntation 
of the right side of the heart thrombi or starch except m one case m which 
- It was realized that the dogs killed at the end 


moderate dilatation was seen. 



1 ECEM V\CIS IN surcti ^ 


713 


of one hour might hi\c died liter from the injection"’ of stirch but tint period 
of survml uis "irbitnrilj chosen 

To determine the influence of artificnl insufilition of the lungs on the 
mininnl Icthnl dose of the stiich snspemion two dogs were inesflictized 
with pentobarbital sodium ind their thoriees were opened on the inidlme, 
their lung-’ being irtifieially inflated The carotid and right atrial or right 
■ventricular pnssures were recordid with mercurj manometers and the dogs 
were heparinized 

A\Tien a minimal lethal dose of the starch suspension was injected into 
the right atrium of one of the animals its blood pressure fell from 107 to 50 
mm of mercurv in one minute and dnniig the nest five minutes the pressure 
rose to SO mm From this point the carotid pressure gradiialh fell the right 
atrial pressure rose and the dog died thirtv minutes after the injection 
Isecropsa showed the same findings as m the control senes The other animal 
when the minimal lethal dose of starch was mjeifcd had a sudden fall of 
caicitid blood pressure from 110 to 30 mm Then the pressure rose to 80 mm 
In this animal the right aentrienlar pressure was recorded it rose from C 
to ^2 mm of mcrcun when the injection was made and it held this level until 
several minutes before the animal died when it gradually fell to 2 mm The 
carotid pressure gradiiallj fell from 80 mm to 0 m fiflv fire minutes at which 
tune the animal died At necTopsy the right side of the heart was moderately 
dilated but not distended with Idooil Thrombi or starch could not be found 
in the heart or lungs 

Three dogs were used to dclemime the mfinence of bilateral ccrvico 
thoracic svmpathcetoniv and cervical vagotomr in animals with open thorny 
on the minimal lethal dose of the starch suspension Thej were anesthetized 
with peiitobailntal sodium and the thorax vras opened on the midline Bi 
lateral sv mp itheetoniv w as done from the stellate ganglion to the fifth thoracic 
ginglion and then a bilateral cervical vagotomv was performed The ammals 
were hepaniuzed aftir which a minimal lethal dose of the starch suspension 
was iiijectid into the ri^ht atrium 

fine animat diM in three minutes after svinptoms seen m the control 
sines The second animal had a fall in carotid pressure of 70 mm of mercury 
but in one minute the piessnrc had returned to normal Ligeniinal caidiae 
ibjthni tlun developed and lasted until the animal was accidcntallv killed at 
the end of thirtv minutes M iiccropsv it was found that the heart was mod 
eratelv dilated on the right side and distended with blood Ifowovor thrombi 
or starch pailicUs could not be found in the heart chambers or pulmonary 
arterial svNtem The third animal showed a respoase similar to that of the 
second d.v The earotnl blowl pressure fell GO mm of merewrv and returned 
to normal m one minute Trigeimnal canliac rhvthm then developed and the 
dog died in fifteen nimiUes Nieropsr findings were the same ns m the second 
dog 

The influinee of bilateral ecmeothoracic svanpathectomv an! 
vagotomv with closed *■ 
lateral svmpathcetoms 
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emghoii thiough the third inteicostil spiee on nth side nncl the thorix WJb 
closed Then tlie protedure continued is on the foregoing three clogs 
These ninraaK died in two minutes oi less iftei the injcefwn Th netropsi 
findings wei t tin sniiie is those in the control senes 


Lnibolum 11 i/7i 1 anuni Sid/ate tn Dofft — Slnmilaftd In the work ol 
Smith and irnn,*' we performed the follow iii„ cvpc iiitu nts Nine dogs w eigli 
ing 7 to 2J hilognms were used (Tilile II) Thei weie nneslhetued ‘ind the 
thonx ms opened on the niidhne The caiotid piessure ms lecoriled in ill 
e\peiiments ss a eritennn of the nnimnl s eonditioii A No 0 1 reiich Pour 
Hand catheter ms inseited into an exUtnal jiigulat lein and guided to a pai 
ticulu lohararteia according to the method of Kinntv Ilavnes and Dexter’ 
It the animil a^as to In hepaiiniml it w is done at this point Thin the 1 1 
haiiinn sulfate suspension was intecttd into the ( ournaiiil catheter ind a\ ished 
in xMth 2 c c of saline solution the approximate capacity of the oitheter The 
injection was made qiuckh and foicefulh in ill do_s Depending on the 
Size of the dogs 2 to 8 or of the suspension w is iniectcd Tn thiee dogs 0 > 
cc pel kilogrun of bod\ weight w is injected into the respective arteries 
III some experiments the rathttei was left in place an<l in otheis it was re 
moved inimediatelj after the mjectnm to he leiiiscited if desiied Neither 
of these conditions seemed to inflmnce the lesults If the immal did not 


die within thirty minutes of the injection a pulmonan aiteiv to mother Inhe 
was usuallj injected pieferahlv on the side opjiosite to the previous injec 
tion and m tw o experiments a thud injection w is done 

If death did not result thiitv minutes aftei a desmd numher of injei 
tions the animat was killed and the heait iiid lungs vveic lemoved tn iinsse 
Vnj rocntgenogiams desired were taken at this point lefore the heirt and 
pulmonatv vessels weie opened thus avoiding distuihinee ot the anatomic 
and pathologic Icatures Then a caietul eximmatmn ot the heait was per 
foimed ‘«ciich was made pirfkularh foi thiomi us loimition hdinim snl 
fate paiticles aii<l difltatioti of the right side ot the heiit 11« dis'secteil the 
pulmonitv arteiv and its In inches as tir as tiu sniille-.t \esstls uiin it 
tempting ' T„ deteuiime w hi tliu 

uiesth »> ds the m 


esthetic a,. 


veil ill the nci'ous svs 


teni as much as pentoharlntal sodium Ilcpaiin was used in oiilj six ot fht 


nine inimah 

Pecause «tmith and Ilari'^ sometimes used i teiiipoiait const' i< tin^ Ijga 
ture ahout the aiteiw proxirail to the mjettion we emi'loved then fulimciiic 


Hhen adJiimislering the tiisl miection to one iiiimjl 

Thiee ot the nine inimals died in two to seven ininiitis iltti llic stcciul 
luiectionof aloharaitcij In two of the thiee immaK that died liepinn w is 
not used and their deaths hofh of which occmml in two numitcs prohablv 
nn he ittnlnited to this, fact for massive thiomhi wcie toiiiur in the tijit 
iiirieles uid vtntuclea of the heiits iml in the pnlnnmiiv iituKs D. itli 
could couceivahlv ha^c lesuUfd turn these thi.mihi In one of the., do.s th. 
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roentgenogram revealed barium sulfate scatterecl throughout all Jobes of the 
Inng!., and in the other animal banqm was seen m large amounts in the 
thrombi found in the heart and pulmonary arlurj Fvidentl> m these ex 
penments there was a retrograde passage of the barium into the heart and 
death resulted 'When the second lobar arterj was injected m the third dog 
that died, its taiotid pressure fell precipitoush, the animal became tochypneic 
and died m sea on minutes, with extreme dilatation of the right side of the 
heart No throinhi or barium particles were present in the heart or pulmonary 
artery, and barium could be found only in the two Jobar arteries injected 
Whether there was a retrograde passage of the suspension with scattering 
into other lolxs ivas not determined bj roentgenocram The possibility that 
this was the cause of death must be considered 



In the remaining six dogs one of which was not heptrtnized there were 
no significant effects from injection of insoluble barium sulfate suspension 
into one tsso or three lobar arteries Occasionally there would be a slight 
momentary decrease m the carotid blood pressure or an increa^td carotid 
excursion after an injection but beyond this nothing significant occurred 
In flit of the si\ dogs roentgenograms showed the barium sulfate m the m 
jected arteries without scattering into other lobts (hig 1) After these do^ 
were hilled by stopping the artificial insufflation of the lungs necropsy did 
not rcieal pathologic findings A difference in response that could be at 
tnbuted to a charge m the anesthetic agent from pentobarbital sodium to 
chloralosane avas not noted 
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N mb<r 4 

Thus using the ‘^niith and Kara.” method in siv dogs ire u ere able to cause 
death m onlj one and m that cas< there remains the possibihtr that the do? 
died from multiple small emhoh resulting from scattering o£ the banum sul 
fate throughout all lobes of the lungs In three other dogs heparin was omit 
ted and t\i o of the ammaU prohahU died as a result of this omission 

In another series of experiments the foregoing technique nas altered 
only as follous six dogs anesthetized with pentobarbital sodmm and 
heparinized n ere injected with a 5 4 suspension of barium sulfate {Table III) 
In fii e oi them on\\ the light Ioinct lohar pulmonarr otters was injected aH'I 
the amount nnd rale u ere 3 c e m thirtv seconds The Cournand catheter used 
uas of 2 cc capacitj, so 5 cc was injected in fift\ seconds to accomplish 
the foregoing result and to a\oid the necessity to wash m the barium snlfale 
with saline solution, because this might cause a scattering of the embolic ma 
tenal into the other lobes of th< lungs After tht. injections tht catheter 
was left in the injection position for the one hour control peiiod it the end 
of which time the animal u is kiUe<l bj stopping the artificial msuftlation of 
the lungs il death had not alteadj oceurred In the case of the sixth animal 
two injections consisting of 2 cc of the suspension were admmistired one 
half hour opart at the rale of 1 cc per minute to the right middle lobar and 
left lower lobar pulmonarj arteries respectireU During cadi injection a 


Tabli III The Eyrrcr or Isjectios or a 5 4 Scsressios or Insoilble OAriiu Sii-riTB 
Into seiECTto Lob vK PoiMONAiiT \rteiucs or IIepawmied AsESTnEniZa 
Docs With Ores Tiier\CEs 


AUOCST BATE A^D 
SITE or BAEIOU 

sci-rwE ivrrcnos 


u mm of Bwujy full m parotid 

pfe««or< 3 iD0 n e an nghtl 

Teotripolar pre ore,aaiaial' ' 
rivet one hour then killeil 


< c iinrium sulfate 
»lo 1 LL stlerr va 
30 eecanOs 


- carotid pre*sur« 
and 4 Win ri«e id right veotne 
nlar pressure, animal 'umred 


4ired one hour then killed 


- fall In carotid pressure 

anl 4 mm ti*« m right ven 
trienbr pns nre (i.iimia.i *or 
T»eJ one hour thm toll ed 
arotil presiure graJuallj fell to 
tero and nght rentruular p — 
Sure cradnallv - 
5oir— ' 


I nhei) dog died 


Moderate right hesrt 
dilatatiozi but no 
thrombi seen no 
banum sulfate in 
l<-tt lung on 
microscopy 


le f<a 
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Oci bjf l«i9 

Lonstucting liRalure waspheta tempoianjj iioinitl the arterv pioxiinal to the 
injection iiul ivns i eJpoM d offti eiihinjcctJon m is- coriipletetl 

Of the fiist five one .lud m fiftj fi^e minutes Thei ill showed 

luthiii i feu mnnifes i t til in the mem cniofid uteinl jiressuit of ippros 
imitelj 40 mm of nurtiuj Imt jn Imu d«^ this level i\ is miintumd to the 
eonehisiori ot the ixiieiimeiit Simulf meouslj the mnu iicfht vcntricalar 
pressiucs lose . to 4 mm ol meiciuj ind vvtit mnintimed In the one m 
imal thit died the mem t iiotid nrftml piessutt eoiitimied to fill smliullj 
to 0 in fiftj five imimtes md the incnn ii„ht ventiicuhi piessure hid risen 
10 Him <)t meiturv ihovc nouml bj the time deith occuiuil The sixth oo? 
showed no usjionse tn the two iiijeetioiis At necropsj pithologie features 
were not noted in mj d(i„ exempt the one tint dieel It exhibited moderate 
distention of the right side of thi hciit but no thiomhi were seen Canum 
sulfate could he seen grossiv in the nsht fowet loliir piiltnonarv irteij Roent 
genogrmis were not tahen in this series hut mictostopic exiininotion of the 
left lung of the inmni tint died did not show thit the embolic iinteml hid 
been scattered to the lung opposite to that injected 

COJIJIEXT 

In attempting to leptoduee in iiiinnN the pidnioniij einholic deifh seen 
m man fiom i disproportiomtely smill blood clot expeiimenfal investigitors 
hive turned to (he use of ifiich md hiniini sulfate ns embolic agent? In 
expl iiniiij, the ineehanisins of death m both inim iK md mm the inv estigators 
have divided into two ^^hools of thniuht The fiist iio-<txihteS is the ]iri7n«J 
tictor A iieivous inflnentc such is a vigil pulmonopiilmonirj or a piilmono 
cotonirj re/lex Th< stcond gtonp sfitei (hit the methmied factor of oh 
struction of the pulmoiiiij ailcrnl sjstem is tht pinniij eiuse of death ami 
thit iicuiogenn fjetois pliv i negb^ibJt role it mj 

The expciiiiients of ifegibow Kitz and Stciniiz demonsfnte the lesuU 
if a miiumil olistruefion ol the pitlmonan venous retunt is treated Thrv 
injected «.imller amounts of Much gi mules into the piilmonarj artenole? 
incl capillaiiev thin were med m oili experiments In onehilf of their 
animals thev injeeted the stiich suspension in divided doses Thev noted 
that the clevitmn in the svslemit venous jiressine issoeiated with i normal 
svstemvc i.rterial pi-cssurc persisted jn some ininiaK until deal!) fins demon 
strafed the result of in ohsf million ot the ptilmini in irfenal sv stem sufficient to 
place in increased lond on the light side of the heart without reducing the 
cirdiac output tiiising gndnal fiilurt of the mght vintiule In othti an 
imals in spite ot an slev ited puliniinitj nittnil prtssun both the sj-sfeiiiie 
irteinl md the xeivrui pre ivucs tended to detrtisc icithing shock level 
m some instances just betoie the ammih ditd This showed the lesuJt of an 
obstruction of the pulmonaiv uteiial tree sufficient to leduce the laidni- 
output ill addition to pi icing an jiiereasetl lo id ou the right snJe of the heart 
resulting ui a reduction m the volume of blood ciroulating in the peripheral 
[asuilar^tree, leading to i peripheral rascoJw collapse 



1 > { ENT \m \M ts IN NLI r> u\ 


Tin 

III oul experiments i more complete and ilrnmtic olMniction vas 
achieieil, resulting in nn immetliate, ilmost complete diminution of tlie eardixc 
output ^elntl^e corf)mr% jnsuflieienc\ mTotardi'vl isehemn nuil cleith In 
the control ^loup the nmnnls Rnen the “minimal Uth-il dose’' demonstrated 
simultwcoush i rise lu luht nlrnl inessure of IT im of inter and a pre 
oipitous diop in eaiotld aiteinl piessuie to 20 oi TO mm of imrcuri inth 
death in two to fiie minutes A\heii th« snnpathetK chain fioin the stellate 
j.an}.Iu>n to the fifth thoracic ^anglion was sectioned luhteralh and suhse 
quentlj a bilateral tenual lagotonii was ]ieiforincd prior to the injection 
of a minimal lethal dost ’ of the stavch swsjieitsiou little alteration m the 
results friiiii those touud in the control gioup w is noted Thus we were un 
able to note the influenc* of am neuroReiiic taclors in tin <leath of the animals 
gneii this dosai.e of a stnich suspension 

In anothei stinh lelilid to the luiito^tnu hipothesis of dcith fiom 
luilnumiri emholuition b\ paitieiilitc mattei an attempt was made to re 
produce iii twehe do^s the noik of NiiUli and Hara” usiiik \ barium sulfate 
saispensmu In onli tw» dops was death pioduc'd in spite of the fact that 
two or thiee lohir arteiies weie injicted in some anim i|s \n intinse aoso 
spasm the response to stinmlation of neiiuiiece)>tois in tin walls of jnilmonan 
tascular system bi the embolic niatciial is loiisidmd be some authors in 
chiding 'smith ind ilai a to be the c lusc of de ith ii> « mbuhsm of the jtulinonart 
arterioles and cipillnios This is fin llier suggested In the work of Ilavneb 
Kinnei Ilclleins and Dexter'* It is belieied be sonio that these stimuli 
elicit a luassne reflex \ asospasin of the piilmon in i isiular bed and that death 
Is caused bi this reflex i isospasm not li\ the simpli nieihaiiifal obstruction 
of the iitenolcs and eaptllaries In our fust senes of injeelions ot a sehetecl 
lobii alien care was taken in the injcetion of the embolic mnteiial to e\ert 
as much pressure as was possible wnhm the aiteic significant responses were 
not iheitcd In these forceful injections except in om anmwl and in that an 
imal it is probable that the force of the injection suci ceded onh in causing 
a retrogr ule scattei ing of the emlmlie material throughout the lungs 

1 urthirmare as w is piciiouslv mentioned Ilnines Klimci irdlems 
and DsMer'* nbsluicteil ind distended i lohii pidinoiiiri arleri ii\ dilating 
a halUwui on the eud of a xewows eith»ter in that arten with a pressure higher 
than that in the mam j»Hlmoiiar\ art«r\ Thex wen un ible to note am cou 
stawV ihingt in the respiritorx rate pressure in the fimnral and imlmonarv 
arteries md the heart rite of anesthetized ami unanesthetired dogs It is 
also mii>oitant to note ueepling the minimal leth il dose of a 1 2 stareh sus 
peusu.u cstihhshed and pTesmmtig lomstnch md barium sulfate to he pul 
inoinrx emboln ig.jits cqiial m all respects Ih it twice the dose of barium 
sulfate whith is leth il when pieen into a peripheral \ein w as injetfcd directU 
into each of two lobar imimonarx arteries at iiiteri iK of thirtx minutes in 
three dog's anesthetized with chloiab»sane Oiilj oTii ejf these three dogs died 
and thit w vs pmlntds Iwv mse hepmn was cnnitte d in the expenmenf In the 
seiotid siiios of injeetions of a sole, ted lobar arlerx death was produced in 
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one niiinnl of sik m Mhich a slightlj different procedure was used That the 
mean systemic blood pressure nas lowered in all animals and that this fall was 
the probable cause of death jn ont is intertslmg and su^gestirc, hut tneon 
clusue endenee of roflo\ \asospism m the pulmonarj arterial system 


iUJtilAlU tVD CONCr UStONS 

In these experiments it been shown that 

1 A standard dose of s J 2 suspension of cornstarch injected into a 
peripheral tein in heparinired rabbits tiill cause death in every instance, a 
fact that supports the w ork of de Tnkats Deck and renn,* anti the conclusion 
that death is the result of lodgment of the starch particles in the arterioles 
and cipillanes of the lun„s and not in the heart or brain 

2 A similar standardization was established la anesthetized, heparinized 
dogs 

3 Iho result of suth an injict'oii was not altered by bilateral cervical 
sagotonu following hilatcraf sjmpithefic gin„lioncctomj from the sieUtie 
ganghon to the /iffh thoiacic (,aitglion in a scries of dogs 

4 Death was produetd in oiilj one of si\ onesthotized heparinized dotrs 
from tJje foret/ul injection of a J J sas|>««sioK of msehiWe barium suJ/ate 
into one, two, or three selected lobar pulnionirj arteries 

5 In only one of six aiusthelized heparinized dogs was death caused 
b> the slow injection of a 5 4 suspension of insoluble banum sulfate into a 
selected lobar pulmonary arterj 


1 CjjureJntJ } P iteeh^ni 


REFERENCES 

> or Pestli is PvJoiootrr EsiboJiom Wilb CosmiMt* oa 


4 Cibb 


jstruction to 
Arterj and Its lohar lirsnehes Ann 


(> na^ffart C E , aiil Walker \ V The Phraiology of Pulmniiarv Ea,1 oli ni as Pis 
'’cloiein Q\iantitat»vo Occlo ion or the PulmoBary After) Arch 9urg 6 761 
"« 1‘I.3 

r Half O F aad 1 ttinger O Jl Aa Erperioifatal Slodi of pulmonan Ejiibolisni 
Cnnad ar 4 J 28 3>i7 308 JS33 

S Holden W T) , Shaw Jl W Cameron D B sjiea P j anl Davn J D Fipen 
menial I ulmonarv I ml oil ta Surg Gjnee tOI t 88 -3 30 I'UO 
n ifaUnnw SI n.Ivatz I A and Jvondo B I* Thero a S ngal 1 ulmonoeoronary Be 
Sex la I uiieonar)’ hmi>oii*tn1 am Jleart J 31 '"0-710 ISIB 

10 Mann r c Pulmoaarf EmboJisrm Sn Iipeomeatal Stud) J Pijier SfeJ .6 

-J- 3 13 1017 

11 R S Katz I N and Fnaatesa M Mi»et,cB of Rfspiration m Expen 

11 jmlr)l..n. arch Int lied 71 >.36 I 943 

I” Keadtofitz, AJ Ptperiinental lOilinonaiy Fmbolisia J Thoraeie burg 8 "01 '■iS 

Ti A I Itrjw Q R and Braoeh Arnold Fiperiniental Stuiies on Rapil 

13 ir Tachjjnea IVpenJent Ipon Anoxemia rCo,uitin{r From Sfultiple 

Emboli m the Larger llranefiw of the I ulmoaaiy Artery J riin Inve.tigalioo 1 
1^5 iSO, 15 i 



I LCtNT Am VNCES IV SLECIPl 


17 ‘imith J K, and Hara ArtsaaVi Expennieiital Emltolum of 'Selected Portions of 
Pnlmonary Artetiai Bei Tederation Proe 7 117, 194S 
IS Binet I/Ajn and Bnrstein M Nonvelles recherehes aur I’embohe pulmonaire es 
p^rimentale Prc «e mM 54 635 fJj 1046 

19 Bioget, C L Btow G I and Brancb 4nioll Eiperimeatal studies on Rapid 

Breathing I Taehvpnea Independent of Anoxenita Resulting Prom Multiple 
Emboli in the 1 ulmonary Arterioles and CapilUne«, J Clin Investigation 1 
127 153 Ib.i 

20 l>nno J ® The Effects of Multiple Embolism of Eulmonarr 4rtenole« Quart J 

Med 13 129 147 1020 

21 Elasher, J, Essex H E and Barne A R 4 b Experimental Studr of Acute Pul 

monarr Arterial Olatruction IPilb "Special Reference to the Precordial Electro- 
cardiogram \m ITeart J 36 8^2 s»>2 1914 

22 ifegibow 1 b Katz L ^ and Stemitz P S Dynamic Changes in Experimental 

Pulmon S’ ^ — 

2’ 4illaTet \ Recherche# aur la preven 

tion t olie* paJjstfBaire#, Bull et 

21 Jes er J Pulmonsrr Artery Dunng 


ANNOUNCEMENT 


Urology Award 

The \meriean Erological 4 oriation offers so annual award of $1,000 (fir t prize of 
•)P0 seconl prize •'no and third prize ••’OOi for e avs on the result of some clinical or 
lal>oratori research in urologi ( ompetiiipn hall lie limited to urologists who haie been 
in such specific practice for not more thin live years and to residents in urology ir 
recognize I ho piials “ 

The first prize e ii mil appiar on the prof.raoi of the furthcoming meeting of the 
Xmericau I rological A oeiation to be held at the Hotel s-tatKr IVashin-ion D C Slav 
2'' June I Ifofi 


For full particulars 
National \rcade Builliti" 
leb 20 JUjO 


nrjie the «eereJ»jj Dr Charles « dc T Shivers Boardwalk 
: \tl.nl.r Citv N J Es.ns mu t be m h.s hand* before 



Book Reviews 


Obstetrtc Analgesia and Aneathesja lir Franklm r “^nj-cler, MV \» Ooiate t^rofe lor 
of 01)5letrifs and Vanoeiate 1 rofi-* ur uf \aatomt Itirvarl Mpljul 'mJjoo! P/i 40j 
witli 114 illu'frafion I bits lelpliii 1<>4<>, \\ n «.,uni]e„ f„n,ja„y 

Tina 11 a Lfitical revien of the nliolc prollem of {he ph} ioli>„* bbS ; IiarontoJpgi nf 
r tal rc piration A cwoil n . i r-lallj btJ f„t the fart Ui-it tnferferen e with fetil tf 
liraforv iiip< Iiidi bis h re poRnble for a l.rge nrt of nionitfll oinrtalitv nnl n.orfulifv 
Tb author aj {iJjri it len^ih the technnuth, nhteh he has u-'i* f for the oiijictiie emliiKioa uf 
Uie effce* <f drsi. <iu tiv « prat te n*/! Tbi lic« t.eii priUou h ruW's''^! >' 

IroufiHt together m tins monognih anl u rel*l* I fo tlie noib of iilbeM There '» a ton’s 
iihie faritf riivin ion of the jrwtu^l .1 tmU of the inrimit nKthoJ'' of nnil^e n nnl »n a 
til n in trK« 

Thu IS nn emellent liHth ttnd lunt nno inf irtnatioo e ‘•rntj il tv anioot’ notkiiig ‘a elnlet 
n t It IS not a iirartipil ciiule to <l> trine analgeuo nnl aneitlie n floweret the fte- 
OrctKRl Im kgro lad (itr rntij here i* proMtIv min. u«rful If ii n irelccmp niitliorifnlire 
ml eon lensed onreL of fm«ie ditn 


Books Becoired 

The Jf looks i aekoonlulced in this terdon j&d this tre'itmeiit must he 

rt honied ta e«n{ aehnrjnie iCTieof of the e iorte«« of the ender '■eleeitoat irtll he 
mile for more eTtemiie reiteir duisted )>' the tote e^ts of ev.t r»ftderg and et spstg 
pi rmits 

MlDlLrVRl NarUNUtU MAi^M-HEP B* I eren* Bohler ill) profeiiet «f 
«iucterv InDers.l) oflieani Cloth rrue «r £d 1 Tp 3^0 «riih l^hl jllnatnt'ei" 
B'lltimore I94S M illismi i M ilhiiii compan.) 

BI CENT ejn CNtf *5 IN cHirttlti It) RaroUl < Filnards f 15 C if** IKC^ 
'Surgoon anl lecturir in ‘'urgin K>eil e llorpual LAnd>n rioih Vtl " Ij C’t « 'h 
I3Z lijuifrationr KiilniJeJpb.a lW>t Tie BHhwcon Cotnpan) 

liiP 1 1 PW'Vi >»NO IT** !>l‘'EASt*» Pi r II Mennr M D Jack on 1 rofrs of of 
tl.nioni If. Iiiini nnnflnl Uidienl ’reboot floth Priee lA . I r 5 jO mtb «- 

illii trntion riiilii leljhii I'MS J I‘ I ipj 10 . ott Componr 

M Cl ONI rri< \L I CTIIOHMIk n» 1 Mark SitiemV r MU \rii taut I rrfn >r 
of Nruroiiitloloffi an i A«ii«l»ol Prife if ol Mrlir.ne (Ne'i'OloKvl I nivrrtiiv of I m 
cmniti Cloth Pri(e«l75 III ) If t with 2H illu tfat.om ^IrlnJ.hell IllinOi'i 
lUt <tarlri< riioilin IHlI.liihrr 

NVt, 1 <M S.C 1 tON \MIDI 4NU ANTIlilOIU TUIRAPX Iji lerrmR lofS 
vll) TP' P Prifinor >/ ImeDlie Med'eioe John-* Hoi kins Iniiersiti "cVool 
NWi-ine cloth Id 1 Pj 211 with no illo trat.ooi Ihilideijtua 1 >4'* M C 


‘.aim lees I osipani 

rOTNTGEN “'ll DIE5. (jl PHI IX N1 S AND Hi Vftl 
Virretor Department ul -t Ooran a IltM-iunl s 

Leo G P.Kler XfD Profo of of Rndiolofrv lunrnf. ot 
tlotli Price ?7 Ed 1 Pp -’In will, «e iHn tmtiofl 
Wilkmi tomii"' ^ 1 , 

ILMriNTCKV XM'.IIII'IJC Bv « i / 
t,e IVIi f < hiWren II’ piwi '»w ’»'» ‘ *•' 

,n 0 ,n. tr.,.o.. B.K.mo" 1 '.. .1.11.™.*.” ' "L 


BOOK 1 1 \ IFW s 


ifANUAL 01 I'ROIOOA U Batrh M 
of I rolofx , Ceorgetown Lai'er'itr Cloth li 


|fC«tnteMl> > fom'-tl' I rofes or 

Eli 1 Pp 311, with dS ilIu«tration«i 


Baltimore W'' Williams ^ Wilkmo Compim 

PEDIkTRlC \Mi.‘^TllFSI k R’t M Biglij I eifeh M 1> Bueilor \.n ithe'iin \ an 
uuier GeneraUlo pilal, ami M 1 atMeeo BiUoo VD,‘«upeni or of PeUi .trie ^oesthi-sn 
\»n?ou%et Central Ho pitftl Cloth Inee«,,« Fd J 1 1> .40 with «1 illu tntion 


New ^ork IflS The ‘'HcMilhn Coinpan' 


HO^JITM rRLNI)'' WB l»NFlOI MISTS Bt krllmr C Lichnieitr ^ID 
I)ire<-ior Fiiiieriti of t hiri^o * \d Cethard Harioinn I Ii P ^uierintendeiit, Lni 

term Hf> rini timer III of Iowa tlotli Priet « Id 1 ll <•!", with m im 


iWu tration* NiwNork iOi<t C.imwoOweaUHtand 


tMIllCf \C\ •'tRC nil (P\1TI) Hr Hamiltoo 1 iilei, > 1 C (Ir^l V kC‘' 
FI< « 1 UNI Sufweon in eharj^e f enitot nuart UepiriBiiiit T £>'al Notl'w.fw Uo pital 
Londoo < loth rnce«i 1 .1 r pp W' w«lh illu tration» BOtinure, l‘*F« N'll'iAii" 


i, Milkins Cimpanv 

>MHU>V\C\ M Iv(IR\ (PASTH) lU MamiUon Hidu, > t S 

lies IBSI ‘'irgeoii m eharge Cenito I ninr» nepuinient Ivot al Nofthtrn Hosp'lal 
london Cloth Prite $* hd t> Ip -O'* "‘‘h — tHu trntion palliniore iw+s 

Milhams I\ilkiJi» CotniAhs 

TUI StR(ER\ <»l Till STOMACH CSPHIODINCM B» 1 H ‘■jmerxrll Nl K 
MB Bth n C- Surgeon mehatse lonlonM. lon Hospital Neiioor s Iniln UotVi 
Ed k oCf WMJv illu tm«on« ItaUimire lU' \\ ilhvii« A \\ ilkui« Compani 
Till MOOLFN MSNCCIMFNTOI f>t()ylN\L lltlR Ft !• Cro\ori PelUr 
Mb -illlt r rioCh ItweF.jO Fl t Ip with mans il'n tntion lliltmore 


IO44 Milliains A ITilkins Comivam 

TJH SlI.CFRk 01 \llboMI\CI HU M\ 1 . ( eorge H Slair M H llEjS 
FRC^L Surgeon Law Tunetion Ho pitnl Innarkshire Inglaod Cloth I two 
Fl 1 Pp •iOS with mao' itlaairaiion Raltiniore Willnma A Wilkins totifaiiN 

AS INTRUDt C TIDS Tl) si RCl R\ H» I utherford Mon on M b HI f S (I dial 

lorinerli 1 roffasur of ^qtseri Durham I »iuer<iti Cloth 1 nee JIO F i -I Ip 3M1 

with man' illiNtrations Hatliinore l£Ha MilliimsA Wilkina < inipani 

OSTIO CrTHIlITl*! 01 Till 111! lOiNT llv H Mfirren Crowe 1>M, ll ch 
JtBCS I III D Lon Ion i iMh Price'' ti Id 1 1 1 fi with manr il1« tration 

Loudon Ul' ( eurge Pului in & Son Ltd 

MtTl- INTEsnSal OHSTpriTlON H« Uodnei smith 31 s FIfS \ distant 
Surgeon S| ( eorge s Hu fital I oodon « loth lnce$> Id 1 Ip .dS withuiain 

illu trdtioiia Pdltimore MiDiamsA Milkins < ompani 

TlStlOOK Ot CSlSTHLTIcs 1. j M,nnm MD D k [Rt J s, Tnmn 
(oJleje CiimltiJ.c jii 1 John < iDh 31 D At It C li D 1 R 1. s and D A lecturer m 

Cne thetit thilnuersil' 1 f 1 lint urgh «l»th Id ” Ij uf' with 2_* illu tration 

Hallimore 1 Ma Milliaro A M ilkins t omf atis 

sTHIIlTA AND IMl mini EhiniTA Hr teUic lane Robert CIO MS 
irts I I C t>t t a neeojngicat -orgeou ll<\ai Northern Ho jital I ondon aiilaso 
elate t loth f d 1 I[ -tmi wiihiDaDi illutraliou Sew Aork 1 *ts laullt Hod er 


IlAtTlIts CNp DIsl (H \TIONS lU t twin 
lelfhia Knnjliania i loth lrice<> It | Ip , 
nior- lUx MtUiams i Wilktu lc>ni]ai» 


HI itNtluOOFNK * \Iil\oM\ \NI> Vl»lN03f\ U^ Ji M tr.ei 3/ j, 
r,"„‘ ''""p'”';,"” ■>' ITI OMI, 

t tni.ui ’ ' with 11\ itlu mtiAo laUxmwr, 1 Us M iliiama S. A\ ilkin 


(>rth< 


II \S11R 01 1 MtlS THHMQlt III I u 
ri“'die s,„^ fj Chief of iraetnie Smiee llahner 


teckler Ml) 1 AC 
niann Medieal ( oJJe « 


I r( fe or 
f ll ‘ lit If 



724 


BOOK REVIEWS 


«o!it IM5 


Ptuladelphia Cloth Price $3 Bd 2 220, with 23b illustrations Baltimore, 154S, 

Williams i. Willixns Company 

AN INTRODUCTION TO OASTHOEYTEROLOGl W alter C Alvarez, Professor 
of Medicine, University of Minnesota The Mayo Foundation, Rochester Cloth Price 
$12 50 Ed 4 pp 903, with SbO illuatratioss Kew iork, 1948, Paul B Hoeber, Inc 

PARATHYROID GLARDS AND METABOLtC BONE DISEASE By Fuller A1 
bright MD AB , Associate Professor of Medieue Harvard Medical School Boston and 
Edmard C Peifenstein, Jr, AB, MD, FACP Consultant in charge. Department of 
Clinical Investigation, Sloan. Kettering Institute of Cancer Research, Memorial Hospital 
Cancer Center, Kevr York Cloth, price $S Ed 1 Pp 393, with 157 illustrations. 
Baltimore, 1948 Williams A Wilkins Company 

OBSTETRIC ANALGESIA AND ANESTHESIA By Franklin P Snvder MD 
Associate Professor of Obstetrics and Associate Profesajr of Anatomv, Harvard Medical 
School Cloth Ld 1 Pp 401, with 114 illustrations Philadelphia, 1949, W B Saunders 
Company 

BLOOD TH ANSFU8I0N By Elmer L DeGowin, M D Associate Professor of Inter 
nal Medicine State University of Iowa Cloth Price $9 Ed 1 Pp 587, with .'ll) 
illustrations Philadelphia, 1949, W B Saunders Company 

MAAO CLINIC DIET MAKUAL By Committee on Dietetics of Msyo Clinic, 
Rotheeter, Mioeesota Paper Price $4 EJ J Pp 3®9, with no ilJustrsticas PJiiJsdel 
phia, 1949, W B Saunders Companv 

THE BU&INEBS <tIDB OF MEDICAL PRACTICE By Theodore Wiprud Eiecutivs 
Director and Sicretar} Medical Soeietr of District of Columbia Cloth Price $350 
Ld S Ip S3., with 3. illustratioos Philadelphia 1949, W B Saunders Compas) 

DEEP M AS.SAGE AND AIANIPULATIOV Dy James Cynax, M D , Department of 
Pbysieat Medicine, St Thomas' Hospital London Cloth Price $5 Ed 3 ^ £l^ 


y Frank 
bia Uni 
Phila 

dslphia, 1949, AY B Saunders Company 

TEXTBOOK OF OEMTO URINARY SURQEEI By If P AYinshurv White, KO 
ChB PROS Surgeon St Paul's Hospital for Genito Surgery Diseases, London Cloth 
Ed 1 pp 1040 with many illustrations Baltimore 1949, Williams A Wilkins Company 
NEUROBADIOLOGA Bv Alexander Orley, MD, FFB, Honorable Consulting 
Radiologist, AVest Lnd Hospital for Nervous Diseases, London Cloth Price $11 .0 Ed 1 
Pp 436 with 587 illustrations SpnagSeld 1919 Charles C Thomas PuHisher 

ATLAS OF PERIPHERAL LEBAE INQUIRIES By William B Lyons PhD 
Associate Professor of Anatomv University of California MedieaZ Sthool and Barnes 
Woodhal! MD, Professor of Neurosurgery, Duke University Durham North Carolina 
Cloth Ed 1 Pp 340 with 135 illustrations Philadelphia 1949 J B Lippincott Com 

^ ^TUMORS OF DONE By Charles F Oeachiekter WD Professor of Pathologv, 

Georgetown University Medical Srhool doth I nee $17 91 EJ3 Pp SIO wttb Bi" 


y Roland M Klcmme MD, 
University Siliool of Medi 
Springfield 1949 Charles 

- — -'DRCEBY 


UmversitV of Hlinois QotK Price $o Ld 1 Ip W witn I4U 
1949 Williams A Wilkins Company 



BOOK PEMBWS 


TEE PRINCIPLES AND PPACTICE OP RECTAL SURC.EBT 1\>lham B 

Gabriel PRC*’, fcurgeon, Afark's Hospital, Lonflon Cloth Pnee $14S0 

EJ 4 Pp 5l8,iulh 278 illu-itrstions ‘'prinufield 1943 Charles C Thomas, Publisher 

BBlXlSE SERt ICAL I R kCTICL, VOIAME III Bj Sir I roest E CartinS PR C , 
P P C P , Coi'S'-PmS ^ itgeon IVeatmin ter Hospital and J I atf rson Ross hi S , P K C S , 

Surgeon and Pir« ctor of 'Surgical Clmieal Unit St Bartholomew’s Hospital London Cloth 

Ed 1 Pp 524 with ,31 illustraliooa bt lainis, ‘Missouri 1949 The C 'V Uosby Compnay 
BPITISH SURGICAL PP4CT1CE I OLDIIEII By *!ir I roest E CarliDcFBCS, 
FT CP Con iUing Surgeon, IVestminster Hospital, and J Paterson Ros , U'*, FBC't, 
Surgeon and Pirector of Surgical amical Unit St Bartholomew s Hospital I onJon Cloth 
Ei L Pp 486 with 266 illustrations St Louis 1049 The C I ilosby Compaav 

FRAGTXIPE‘5 AND ORTUOlEDIC ‘5DRGER\ FOB NURSES A.VD M ii«^SErSI S 
By Arthur Naylor, Ch 11 MB MSc, FBCS, Orthopedic Surgeon, Bradford Municipal 
General Hospital, London Cloth Price f» Ip ^96 with ,ol illustrations Bahunote, 
1943, IVilliama 4 IVilkinj Companv 

VFOIlkSMS OF BON’E \ND RELATED CONDITIONb By Bradley L Colcr 
Attending Surgeon, Bone rumor Department, Memorial Ifo pital NewlorV Cloth Price 
11750 Ed 1 Pp 300 with 6dd ilJustratioDS New lorV, lOl® Paul B IIoeber,lDe 

OPEBATHF VCRGERI Bv Frederick C HiU B A , M S MD Associate Prof e sor 
of Surgery Creighton Uoiier iiy School of Medieme Omaha Ntbraska Cloth Pnee 
112 75 Pd 1 Pp 633 with 255 itt\i«ttatit>ns New Tork 1949, OiSora tv 

ON THE f O' TBIBUTIONS OF H O lUOMtS SIR ROBERT JQNFS A^D JOHN 
RIDION MD TO ORTHOPEDIC SOPOIPT Br U IVimett Orr MD Chief Surgeon, 
Nebraska Orthopedic Hospital Lincoln Cloth Price 54 oh Ed 1 Pji 270 nth 59 
lUu'teatio I ''priugfiell Illinoi lOt'* Charles C Thoma* Publisher 

PLASTIL SUROFRI 01 THE NOSE By Albert P Selt/er MD, M Sc , Sc D , 
FLOS PAf.8 Associati in OloUryngologr UDiver«iU of renRS\hama Aledical School 
Cloth Price $1. Fd 1 Pp 305 with 221 illustrations Ibiladelphia 1949, J B Lippm 
cott Compass 

MEDICINE aHKOD&HUDT ANTIQUITY By Bea)amin L Gordon, MP Attend 
ing Optbalmulogist Ahore Metaorivl llospisl Somers J omt NewJer«ef Cloth 1 rice $£t 
Ed 1 Pp 319 with 157 illustrations Philadelphia 1949 1 A Dav)«Compaar 

PRAtTKAl ASPECTS OP THIROID DIAL ASF P\ George CnJe Jr VP De 
partnient of Nurgery Cleveland UiOic CJevelanl, Ohio Cloth Price So Ed J Pp 35j 
Hilh 101 Illustrations Philadelphia JStO W Ji Sannlera touipacv 

HANDBOOK 01 SURGIBI By Ene C Metie MB ChB,rRCS (Edis) FICS, 
Irof.ssir of tlinicnl Surgerv King Idwurd MI College of Medicine Singapore and Ian 
MscKcDiie AIDE MB ChB FBCS fE3 a^, First t'sisfant, Department of Surgery 
Lmversiti of Durham Cloth Ed 2 Pp Ibt, with S3 illustrations Baltimore, 3949 
Williams S. Wilkins Companv 


I OST TB AUMATIC EPILEPsA By A Earl Walker JI p 
Surgery Johns Hopkins Ho pitaj Bdltiirore Varyfand fJotfi 
-0 illu tralions Vn i-fi M no «- — 


Professor of Neurological 
Price f. 75 pp 86 With 


Pjj . t-orjette MD, ChAI, 

J Cloth Price $8 50 

t 1 p ,11 B„„ ,,, t n„a„; Cloth 

Pto, ». ,d , Pp 111 *,lh,o H,M Iph,. xh. BJ.UTOh Cm 


THE TECHNIQUE OF ILLMONARi RESECTION 
Clmital I rofe or oI “^urcery Tofts MeJieal school anl J 

in Surgery, Uniiersity of Cordots ArgeetiBa CJoth In. 

tration, Springfield, 1949 Charles C Thomas Jnbbster 


Bv Richard II Overholt, if D 
azaro Laager JIJJ Instructor 
ee «8 Pp 20s with 133 lUus 



f24 


BOOK BBVIE^VS 


Philadelpliia Cloth Price $3 Ed S pp 220 with 230 illustrationa Baltimore, 19JS, 
W’llhatns t Wilhins Company 

AN INTEODUCTION TO QASTROENTBBOLOQ\ Cv Walter t Alvarez, Professor 
of Medicine, University of Minnesota The Mayo Foundation, Rochester Cloth Price 
$13 50 Ed. 4 Pp 903 with 209 lUnstrabons ^ew York, J9J9, Paul B Hoeber Inc 

P4RATfi\EOID GLANDS AND METABOLIC BONE DISEASE By Fuller Al 
bright, M D A£ , Associate Profi aor of ifedicine llarvard Medical School, Boston and 
Fdward C Reifenstcin, Jr, AD, Mp, FACP Consultant in charge Department of 
Clinical Investigation Sloan KetteriD|r Institute of Cancer Besearch, Memorial Ho’P'tal 
Cancer Center New lork Cloth Price $S Fd 1 Pp 393, with 1^7 illustrations 
Baltimore, 19'(S ^ illiams £, \Vilkins Compnnt 

OBSTFTBIC ANALGESrv hND hNESTHESfk By Franklin P Snyder MD 
Associate Professor of Obstetrics and Associate Professor of Acstomv, Harvard Medical 
School Cloth Ed 1 Pp 401, with 114 itlustrationa Philadelphia 1919, W B Saunlers 
Company 

BLOOD TB 4NSFUSION By Finer L DeGowjn MD Associate Professor of Inter 
nal Medicine Slate University of Iowa Cloth Price *0 Ed 1 Pp 597, with 300 
illustrations Philadelphia 3949 W B Saunders Company 

JIAkO CIIMC DIET MANUAL By Conjmittee on Dietetic* of Mayo Clmic 
Boehester Minn««uta Paper Price $4 Ed 1 Ip 333 with no illustration* Philadel 
pbra, 1910 W 1) Sunders Company 

THL BUSlNFvs SIDE OF JIEDICAL PBhCTICE By Theodore Wiprod Faecutive 
Director and Secretarv Medical Society of District of Coluaibia Cloth Price $3 50 
Cd S Pp .3. With S3 Illustrations Philadelphia 1949 W B Saunders Companv 

DLH MhSSV&I AND MANIPULATION By James Cyria* MD Department of 
Phyeical Medicine, 8t Thomt* Hospital, hooioe Cloth I nre Sj Ed 3 Pp S7i with 
104 illustrations Great Ontaio, 194$ Cray and Grav Company 

CLINICAL A^PECrs AND TBEAThltNT OF 8UB0IC4L INF! CTI0\a By Frank 
I anoDt Meleenej , M D , F A C 8 , Associate Professor of Clinical Burgers Columbia Uni 
vexeity, New kotlv Cloth PrUe $1$ Ed 1 Pp 840, with many illustrations Phila 
delphia, 1949 IT B Saunders Compaoy 

TEXTBOOK OF OENITO URINaRI SOBOERI By H P Winsbury I\ bile Jil-B 
ChB, FBC8 Surgeon, St laul's Hospital for flenito Surgery Disea es Lon Jon Clelli 
id 1 Pp 104(3 with many illustrations Baltimore 1949, Williams S. Mdkias Company 
NiUBOBADIOLOG'V By AJeiaoder Orley MD FFE, Honorable (.onsuItiBf, 

Radiologist, 11 est End flospirsl for NerFOos Diseases London Cloth JriceSJl.,0 Ed 1 
Ip 430 with 59, illustration* Npnngllell 194'* Charles* Thomas Publisher 

ATLhS OF IERIPHEB4L NERVE INQUIRIES By Milliara E Lyons PhD 
Associate Professor of Anatomv University of California Melical S hool and Barne* 
Woodhall MD Professor of Neurosurgery, Duke University Diirlum North Carolina 
Cloth Ed 1 Pp 340 With 13^ jJJusijaijona Philadelphia, mn J B Lippincott Com 

^ ^ TUMOBS OF BONL Dv Charles I Oeschickter M D Professor of I athologv 

Georgetown Universitv Medical School Cloth Price $17 .0 Ed 3 Pp 810 with 64- 

y Boland Jf Klemme M D 
bniversiiy School of Mrdi 
tspringlieM, 1940 Charles 

p Tli/>ma* lublisher 


University of Illinois Cloth Price #5 Ed 1 Ip liO, 
1949, WiUjams L Wilkins Company 



BOOK RE\IEWS 


THE PRINCIPLES AND PR VCTICE OP RECTAL SUEGER'i Bv WiUiam B 
Gstriel, MS PROS Surgeon, St Marks iro«pUal, London Cloth Price $14 50 
Fd 4 Ip 518 with .78 illustrations SjnngfieW 1048 Charles C Thomas, Pullisher 

BRITISH &UBCIC i^L PR \.CTICr AOLUMEIH Bi Sir Ernest B Carling PROS, 
FRCP Consulting Surgeon, M estminster Hospital and J Paterson Boss MSj PROS 
Surgeon and Director of “urgical Clinical Unit, St Bartholomew 's Ho pital, London Cloth 
Ed 1 Pp 524, with SOI illustrations St Louis, "Missouri, 1943, The C "V llosby Company 
BRITISH SUPGIC VI PR VCTTCE, V OI UME IV Bv Sir Ernest R Carling PBCS 
FRCP Consulting Surgeon Westminster Hospital and J Paterson Fo«s MS FRCS, 
Surgeon and Director of Surgical Clinical Unit 8t Bartholomew 's Hospital London Cloth 
Ed 1 Pp 486, With 266 illustrations S| Lous 1949, The C V Mosbv Compand 

FRVCTUBES AND ORTHOPEDIC SURGERV lOR NUPSES AND M VfeSEtlSES 
By Arthur Nailor ChM, MB. M Se FKCS, Orthopedie Surgeon Bradford Municipal 
General Hospital, London Cloth Puce $5 Pp 296. with Sol illustrations Baltimore, 
1949 "Williams 4. Wilhins Companj 

NEOPI VSMS 01 BONE AND RELVTED CONDITIONS By Bradlej L Colev, 
Vttending Surgeon Done Tumor Department, Memorial Ilo pital New \ork Cloth Price 
$17 uO Ei 1 Pp «ro with 622 illu Iralions New \ork, 1^140 Paul B lloeber Inc 

OPER VXn F vT. hrPRV Bv Frederick C lliU, D V , M 8 M D , Associate Profe sor 
of Sur4,8ry Creighton tniier »t\ School of Medicine Omaha Nebraslia Hoth Price 
8127S Fd 1 Pp C98 with So> tllu tralions New Vorh, 194Q, Oxford Unnersitr I re 
0\ THE CONTRIBUTIONS OF H O THOM \S SIP ROBERT JONES, AKD JOHN 
RIDLON MD TO ORTHOPEDIC suitOERV Br H Wimett Orr MD Chief Surgeon 
Nebra ka Orthopedic Hospital Lincoln Cloth Ince *4 50 Ed 1 Ip 270 with 5* 
illustrations Spnn^fielJ lllitioi I'MO Charles C Tliooia« I ubJuher 

ILVSTIC SUKCERV 01 THE NO«E By \JUrt P Seltser MD MSe ScD, 
Fits I ACS Associate in Otolaryngologv Umier»it> of 1 ennsvhania Medical School 
Cloth Price *12 Ed 1 Pp JOv with 221 illu trat>on« Philadelphia, 1949 J B Lippin 
eott Coinpsnr 

MEDICINF THROUGHOUT VNTIQBlTk Be Benjamin L Gordon MD Attend 
log “ h Price $0 

Ed 


M D , De 

lartment of Surgery, Cleseland Clinic Cle'eland Ohio Cloth Price «G Ed 3 Pp 355, 
witMOI illu trations Philadelphia lojo M It s^gnlers Company 

HANDBOOK OF SURCERV Bj Lne C Mekie MB Ch^.FRCS (Edin) PICS, 
Prife sor of Clinical Surgery King Idwanl \II College of "Medicine Singapore and Ian 
MacKenzic MRE MB.CliB FRrS (Idm) Iitet A sistant Department of Surgery, 
Uniiersity of Durham Cloth Fd 2 Pp 704, with 29 illustrations Baltimore, 1949 
.Iliads i Wilkins Company 


POSTTKVUMATICFinrPSV By V Earl Walker 31 D Profe sor of Neurological 
Hopkins Ho pital, Baltiroote 3Iar\Una Cloth Price *2 "5 Pp SO, with 
1 u tr»tinT,« vprinj,fiild 1041 4 harle C Thomas Pullisher 


Bv C F Corlette 310 ChJlf , 
H 1 w Consulting Surgeon Balmain Ho p,tal Sidney, Australia Cloth 1 rice $8 50 
00 illustrations Sprtnf.fiell 14|» C harles C Thomas Publisher 


,,,, ‘sprtnf.firtl nil C harles C Thomas Publisher 

rd« n! O' R Hoon VB, 31 \ Izatniner and 

■'*— ty of Illinois 4 illeges of Medicine Dentistry i. Pharmacy Cloth 
Ip 131 With BO illnstrntions I hilailelj hia 1D49, The Btakiston Com 


Recorder, Cm 
Price «2 Ej 1 
pany 

THE T '• 
Clinical I ro 
in Surgery 


8,1 


1940 Charles C Thomas Pabli her 


illus 



noOK KF\»W8 


7’G 




VlL^SOFOn^L 1 \CI\L I4•«««IO^S KaJpli It BroJsky Consulting Oral 
Surgeon Department of Ito pitaU ^eI^ Yorlc Cit' Cloth Price $S0 with 100 color slide 
FT J Pp 120, with 100 illuatraliona Baltimore, lOtS Willmmi t Wilkins (ompani 

VUTnniOV \ND DIET IN Ml \ITIt V\D DISEA^F Di Janies S AIcLp ter 
MD Professor of hleiliciDp I nnerHitj of Alalima Uirrainglnm Alai nmn nnh $0 
115 Ip ‘>00, with no ilhistraliona Phitideljihia I'MO W It ‘'umilers lrjmpnn> 

CXDI OF TIIF SlROICAI I \TIVNT Br T-icoI. Fine 310 ‘«urf. eon jn Chief 
Ritk I nel JIos] itnl Boston, \Ms vhuseits ( loth Priee Fd 1 Pp 5-14 i>ith 4ii 
illiisf rations Philadelj his 1 i4'» W 11 SsnadirsC mpant 

I\lirOIOI\ VMt sitRf Fin OF TllMtOID DlsFiSI Ri Josefh I DtCoufet 
JfD Senior Piir>.e/wj ( ood Samaritan Mo ptaJ nn } f/rrcelius It 7>et ourei 310 ^femher 
0ef oiires ( hnir Surgicjl stnfT tineiuniti Oho (Ijlh IneeJlO Fll Pp -»7b with 
PI illustrition Springfiell lllinni I'MO CharUst Tliono I ulilislier 

CriNICVI R\DI\TI(>\ THIR\I\ Its Ira I haphin 3fD F ^fR < linicnl 
I rofi sor of Raliologi New 3ork Inixereiit Me lical ColKge C'oih Fil , Price tli 
T’p ^41 irifh fil-t illiistrsfion* Newlorfc IM** laolft Ifiefier Jne 

SUKOFin 01 Tin IMND lt> Hierlmgllnmelt 310 I on«iillnnt in Hand Sur(.er 7 - 
to Surgeon Cenenl hirk (loth 1 not Flftto Fd - Pp « n with 77') illustrations 
llulsdel|hia 1P4) J H 1 1 | pinrolt Compani 

rriMO\L ^SpICfs \M>TRF ^T3IIM OF sihOICM IMFCTIONS Bi Frank 
Iimont 3fetenet WD F\rs \ lente Profe or of Clinical surgerv t oUege of 
Ihtsiciaiia niui Surgeons Columl i-i limeriis Ntw kork t loth I rico $12 Pp ^11' 
)iilh2Si illuatr'ilinns PhiladrI(biH I*)! • 3\ l< Saundera foinpans 

\MJS RFCTinr VM) SKMOID COION— 0!\f NOSIS \ND Tl F kTMJ NT 3 01 
ITMF I 1 It Hi Itarrs E Bacon 3t 0 1 3C«t F \ 1 S 1 rofessnr an I Mesd lJeia_r« 
mint of Proefolo».3 Temple tlimersin <lith 1 nee $0 Fd 3 I*p I1-" with 
illii trations Phila lelphiA l''4'> J B I ippiBeolc Cnmpsnr 

HkLlLV \ klOLS lU Carlos hhoofi M0 Piijer Id I Pp — wilh "1 
■ Mil trations Buenos \tre 104 1 0 |>*z an I Itchegoten S R L 

TRr\T3fENTB\ 3I\MPlMTIOV 10 3 0 Timl rcll 1 1 her flrlhopi In ''ur 
geon to liheumatic T nit St Stej hens llo piial Iii,.IaitJ Cloth Pri e# Fit $ fp STt 
with 12rt illustrations New3orl. 104s 1 aiil I> Iloelier Ine 

SttDICM FT33rOrO03 Ps O II Ictrv lepper 310 Professor of Meii unc 
I nner Its of Pcniisslsama Ihihlilphis lennsslsaoia Cloth 1 rice <> .o II J 
Ip 2ri with no illustration 
0F3lO\STR VTIONS OF 
ton BaiUr I PCS (Ing) F 

Depirtmeut Ivosal Northern I , ' 

Cl* illu tralions Ilaltiiuorc I'M** Wiltiams i Wilkins t on pons 

I XI F RI3IF NT\r SlitfR3 B» J Markomti 3I}tF 31 B I Tor i PhD "s 
\ssocuito Professor of Plis8iolo,.t Cmsersifs of D ronto (lath Irm f tl If 
4<> WiRiam & tfalkins ( iiii^ain 
3IF ir An lml< menif Biok Williiin In Mm 
rscirarr t loth Iricjll Fd J Jj >4 "Hli 


, eKDceluHishsr 

ROFSTCEN VlAO\CHlH Ol tHF fTTUPtllTU'* 
Ferguon 3l D \ ocinte Prof.ssor Orthjjeilic nnd Fraclu 
Cloth I rice $13 Fd - Pi' 51*» with 651 .llu tratim 


Ins 

tM> SI INF 
ro Siirgers It' 


0. \JI 

1 II I nil 

I 14 1 1 1 


^'"^^QU^FACF \N0 RADIOICM If VI, VNVr<>3IV Bs \ 1 flit 
n ntal, 1 Irofesjrof Vnatonn Cnnerits of Londwi 


ton M \ M 0 
ion JII) I)s 
nch 0 3rRF 


go (f Sf Unrll i) 


IS Balnnorc I >4 ' 



SURGERY 



Original Communications 


THE I^UiIA^ HEART RATE 

Some Ob5'Er\ations o-o Deductions Based Upon the Effect of Rf'iohno 
POBTIOSS OF THE SrMPATnETIcKERTOUS SystEJI JS MaN 
R n Smithwtck aid E M Ch\fman MD D Kissrr, AID , and 
ft P AVrittl-iw HD Boston, AIass 

C H U’AIA^ Ku«e^ Chapman and SnuthwieV' in 1948, presented their 
prehminarj* obserrations on the effect of remosing the motor pTthwijs 
through which the cirdioaccelerator fibers are transmitted to the human 
heart Thej concluded that removal of the right and left second third, fourth 
and fifth thoracic svxnpsthetic ganglia produ<ed a laarhed reduction m basal 
pulse rate as well as a diminished acceleration following CTcrcise and hence 
motor pathwaj^s (cnrdioaccelerator fibers) to the human heart appeared to 
be dem ed from both the right and left second third fourth and fifth thoracic 
sympathetic ganglia It was suggested that this procedure might he of 
therapeutic value m the control of tachycardia and possiblr other ilistuibanccs 
oI cardiac rhjlhm m selected patients The data to be presented in this 
paper more thorouglilv substantiate the\e original conclusions 

Aon Bezold' m 180*3, Hunt* m 1899 and Krogh and Eindhard* in 2913 
made major contributions to our knowledge of the vagus effect on the heart 
rate as well ns the manner m vvliich ibLs effect occurs In addition Jliint* 
studied eatensivelj the action of canlioaccelerator nerves to the heart jn 
animal experimentation and demonstrated tome actnitv of the accelerators 
However it must be rememliered that work done on the cardiac accelerator 
mcchani-'in prior to the paper of Cannon and associates m 1926 did not take 
into consideration the existence of cardio accelerator fibers below the first 
dorsal ganglion 

I anglev® in 1892 demonstrated that accelerator impulses to the heart 
leave the cord by the upper five pairs of anterior roots and their white rami 
He was m error however regarding the transmission of these impvilses 
through the cervical cardiac um-es Cannon and associates* in 192G dom 
onstrated in animals that accessorr cardiac accelerator fibers are earned to 
the he art in branches of the thoracic svmpathetie nerves that he below the 
RwWed for publication. Dec. It islt 
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stellate This important oinervation w as soon verified by Braeucker^ 

and lonestii fiiachescu and Teifel* Ktintz and Moiehonse* deroonstrated bj 
iinatomie divsections on jiost mortem hunnn hearts that cnrdioaccelerator 
nerves direct to the human heart eome from the second, third, fonrth and 
fifth thor'icje of the syjnpitheUe neriOH? system Saceoman/io Vtter 

back and Klcmme*® confirrnetl these finding jn do^ by using a special 
prejmrntion and leeording the eflect of stimulating vinous upper thoraen. 
nen es 

"WJnte and Bland 1D4S” stated (oneirnitig the inteiniption of motor 
impulses which dine the heirt to e\cee<l its limited capacity for work, the 
espenments of AMiiti Oirrev and Atkiiu showeil thit to accomplish this it 
is necessarj to pirform exlenijve iippei thoncu gaiiplionectomj on both 
sides It IS jilso iiei-pssam to eliminate the setretion of the adrenal medullas 
bfcmsc Cinnon, Lewis and Bnttoii have found that the denervated heart is 
aeeelernfed hj luimitc quantities, of adienine If it were practical to do this 
the heart would be serious/^ enppM thertb* Our chnical ob*eri ‘iUona hare 
shown that all the sympathetic cardiac neives tan be interrupted and still 
ptrnnt the heart an adequate ntteleralor response through reduction jn vagal 
tone and the chenueil raedi ition of adreniiie amfsvmpathin ” 

There is appaicntly some confusion in the Jiieiiture regarding the terms 
syinpathectomized ’ and 'tienervafed ’ ns npplietl to the heart Indeed the 
deiiervated heart mav he accelerated i>> minute quantities of adrenine but in 
any case there is no tonfimialion of this m the piper of Cannon end co 
worktrs 192G Eren though the denervaied heart were accelerated by minute 
amounts of circulsting adceniue and syinpathm if would not mcessarily fol 
lovi that the svanpathectoimred heart would W accelerated likcvrise by minute 
amounts of adremiie and svmpalhin as the vagal tone might well counter 
balance nnv efftct of the chemical meiliators 


Chapnian Isjnser Chapmoii and Smieliwiek* mfciTCd that ^Vhite and 
Sniithiiick ” on page 281 of their book slid that hr total uiinpathectomy 
the heart would he uiidnubtedl' presth cripples! Bhat Biiifeand Smith 
wick” actiinlh meant was tint by total ciinliac denen ilion plus adremlec 
foiiiy or adrenal denervation the heirt nouUl undoubtedly’ be grejth 
crippled There is no doubt that this would he the tnsc ‘'Uch a pioeedure 
of course would be out of the question to consider in man 


Chapman Ririsej Chapman and Smithwieft’ sfifed that The effect of 
sympathectomv on heart rate was no greater m those patients who had 
splanchnic denervation supposcdlv including the ndrtrnls tlian those who had 
cardiac (2nd to 5th dorsal ganglion) denervation on/v This /natter mil 
be move fully discussed in s sej) irate eommwiiicalion in the near future and 

thes.ununarj ol our tlmieal observations givemt that time 

Tn 1036 Brouha Cannon iml Dili*' showeet tbit tolaf/v simpjthcc 
tun jump pli) md look like nomal doga on<J jet after or 
ereme the.r’j.uhe itc uere V> to M per .rnl Imlou tlto.e of n»™' 

In 1918 Sm.lhuKk ha'l 'lone » ajunpaOmulumJ »» » IjPtrtetuuo man 
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"ithout ill effcct'5 ami iiutetl that l>rad\cir<hi was present AiUon nnd 
Brown” reported thit the^ had not obser%ed anv diminution of pnlne ac 
celeration after effort when the first two thoracic Ringlia bilateraUj hnd heeti 


seiered in one ease 

An objection to cardnc s\ mpathcctic dener\ation might be raised in ref 
erence to possible ads erse effects on coromry circulation particularly m cases 
of angina pectoris The controtcrsnl question of the innerration of the 
coronary Mssels has not as jet been answered Anrep and SegalP* by use 
of a complicated prepiration in a dog reached the conclusion that the 
s\anpathetie neraes caused coronarj sasodilatation whereas stimulation of the 
lagiis nenes eanseel coronarj aasocoitstrittion Koiintz Pearson and 
Koenig** lU worhing with re\ne<l human hearts wert not able to support the 
eoiichisions of Anrep and Segall Katz and Jochim*' m studjing the inneiaa 
tiou of the coronara \esspls of the dog found that stimulation of the sampa 


thetic nenes to the corongra ressels predominantlj produced aasoeonstnction 
It anil b« seen therefore that differmt aaorkcts in this field haae reached di 


ametricallj opposed conclusions From a practical standpoint, patunts aaho 
haae had sj mpathetic caidiac deneraation haac not had anj adaerse effect 
on the coronarj circulation m so far as has been determined from a clinical 
eanluatiOD of our cases 


The idea leading to the oKeraations of Chipman Kinsej Chapman and 
^mithaaick* came from p itunts who had thoracic sjmpathetic nerves seaered 
for other uidicatioiis and later noted that their pul^e rate w as sloai er and that 
exercise did not cause as marked an increase in heart rate os before saanpathcc 
tomj \ttention w is therebj directed to the possible control by surgical 
methods of disabling exertional or emotional tachacardia and other dis 
tmhanees of cardiac rhathm Nuictctn patients aaho had thorneie ajinpathetie 
ganglia rtiiioaed from oik oi both sid<s were discussed m their paper 

Clinirol Vrttenal — This prtsenl report deals axith the effect on the pulse 
rate of thirtj seaen patnnts who have had diffirent portions of the thoracic 
sjmpathetic chain remoae«l from one or both suits foi aarjous purposes such 
jis disabling emotional m exertional tachacanln angina peetori^ coronary 
arterv heart disnse aailh or aaithout associated haperteiision aasomotor di-s 


orders of the upper cxtiamitns ind ha perhidrosis with or without aasomotor 
inaolvement These studies were done on the pulse rate rtsponse to exercise 
of patients before and then at mJeraal, ifter remoaal of the thoracic sampa 
thetic paivlm first on <me sub and later after the second stage on the oppo 
site side The liulse ml, riconlinp, Here oMnneil from s slicht moililiention 
«' .’''V'" ■'lister, Nttrie, Broiit, and 

1 arker This i. deserili,,! later in more detail The leiels of reseetion were 
liter - erilied hj s ri. Idrntiliention of clip, left at the operatii e site l.v the 
presence or absence of IIoriierN sicn h, akin resistance studies and h, stir 

face temperature detcniunation*; ^ 


1 roiii ■'tar.h ISM ,i,i|il Alateh 191s 117 patieiil, had Ihoraete siantia 

llinloiiti pi rloriocdhi ns lor one of the aforenirmiom ,1 reasons Host of the 

pioeediires l.ii, heel. h„„era, atse.i.r.,. stapes makiiia ^ tota! of ,o, .p “ 
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tioM m all The operame mortality was 85 per cent per patient and 5 per 
eent per operation Ot the I9D oparationa, C7 ivere eytraplenral There were 
no operatiie deaths m this gronp The operative rrtk for these proeedare, 
will be discnsstd m more detail a later paper All of the patients operated 
upon arc not included m this present stndj ownne to incomplete data as to 
the effect on the heart rate on those patients operated upon for other in 
dicuions 



Obscriatton^ — Observatjona of heart rate were made in fortj sit patients 
undergoing \arioas operatne procednrea Two varieties of exercise tests were 
employed In the majorit\ of rases a sbght motlification of the technique dc 
scribed by Master and co workers’* was utilized In brief, this test w per 
formed as follows After a period ot reclining in « recumbent position un 
til the »« pssenliallr constant the patient walks op and down two 


steps, 

utes 


assoentes on the basis of the age sex anu . 

rate wo« recorded before and immediately after the test and then at one mm 

1 1 *i,p ffst IS listed as 
ly the test IS listed 

0 furnish an ade 

as the 
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onate stimulus for cardne acceleration and did not exceed the exertional 
capacity o£ patients uho had coron-iij heart discasj uith angina pec 
tons or hypertension or botli In a Uu p Ucnte. a more strenuous test devised 
by one of us (E M C ) u is used In this after a preliminary rest period, 
the patient steps up and doun one 10 inch step thirty times m one minute 
Control observations for each testxierc made in two senes of young Wealthy, 
s,npposedlj normal indmduals These are illustrated hy Figs 1 and 2 The 
top of the crosshatched area indicates the highest rates of the \arious xndi 
viduals of the series and the bottom of the crosshatched area indicates the 
lowest rate of the indnidusls used in thi** senes The hcaw solid line is the 




normal, response 

TO STEP TEST 


PULSE 3Q times In I mmuta 


n* J— Norjo*! r«7poni< of 



; b'Kithjr suppoaedlr normal individual: 


average of all (hose tested These tests were performed before after uni 
lateral and after hilatenl procedum in the great majority of patients, and 
before and after both operations m a few The data iurnish information con 
lerning the neurogenic control of the huotan heart rate snd are of a variety 
previously uaavaihble except for a preliminarv report bv several of iis> eon 
cerning this matter We were partiealarfy interested m obtaining further m 
formatmn bearing upon the ongtn of the cardiooecelcrator fibers from the 
cord the relative effect of unilateral and bilateral cardiac deneriation the 
role of the parasympithetic and the srmpathetic duisions of the autonomic 
nervous gvstem m the control of the resting heart rate and of the accelerator 
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ro«ponse to exercise and possible elimeal application for cardiac 
{ssmpathetic motor) 


denercation 


Infoimation besri„R upon th,se mattets was obtained by gmipmi: ns 
uiits aocoiditiff to the opentiie pio«dm-e performed and studying the re 



HlflCmni 1 ■>'rn«rt of rrm Mn^ Inferior t<-nks| oi D throuftii T7 or U In lu^lve in un casri 


suits of th,e step test before ami after esch opei «tton I>nta hsMiiR to do with 
the upper limit of the sympathetic outflow from the coni are sumni irued m 
TL-sWe I Tlie effect of bihferal operstjons in twenty one csse>< upon the con 
trol heart i ite and the iinxinnJ the two minute fn e imiiute siid *en ininutt 
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ratfs after exercise !•> expressed in terms of ptrtent^sc reduction in rate after 
the different procedures The first gronp consists of ten css<s in which all 
possible connections between the loid and the heart were remo^ed This is 
shown bcheimticallj in DiaRniii 1 Iii this and subsequent diairrains the 
blacked out {jan^lia represent those nmoawl In these cases the uppei limit 
of the resection included the inferior cenical or the first thoricic t.anglion 
or both and the lower limit extended as low as the eleventh or twelfth 
thoracic ganglion inclusive {see 1 ig T) The second gioup consists of ten 


HR e /sqe 45 ESSENTIAL HYPERTENSION 

ANGINA PECTORIS 



c„sei m »h,cl. th. urp.r l.m.l ,„cl„<l„l ,he s.co,,.! thoricc ,„d 

the oyr limit the , a, ,h, first KTonp (i-fe Diagram 2 hig 4 and 

Talili 1 Troup . ) Thr onli iliirrnnre liotnorii the operations m the tsso 
groups ira, Ihst ant csnlioarrrlrm.or fibrtn tihirh enlrge from th, 
thornnr stg,„r,it pore not inti rmptnl m the sorond group The rlTeet of on 
ors.ion ,n he tit o gm„p, g, „,,ge,l h, the pereen,,.. Juction , , h r, X 
tin, almost nh, It, eal This .ml, eat., qm,e conelmstt el, ^0^1 ii ,f a^l 
esnhoseeilentor fibers Irate ,b, eo„l be ,av of ,be firs, J a 
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In one ease the SMnpathetie tninhs were reino\eil bilaterallj from the third 
to the ele\enth or twelfth thoncic ritigli'‘» inclusne thus leaving the out 
flow from the second thornoic scement intact There was essentially no re 
sullant effect upon heart rate (See Diagram 3 I ig 7, and Table I, Group 3 ) 
Ihte indicates that the outflow from the second thoracic segnicnts i' of great 
importance and together ivith the preceding obscrtations fends to place the 
upper limit of outflow of cardioaccclerator fibers from the cord at the second 
thoracic segment These findings are in keeping mtb the ohscnafions of 
Kuntz and Morehouse* in post mortem human heart dissections and Sacco 
manno, Utferback and IGemme'® dem cd from experiments on dogs 



Data bearing upon the lower limit of the tardioaccelerator outflow are 
summarized m Table JI ^inee it was brfieieil that the first thoracic seg 
went had been exeliided from consideration nil operations m which the upper 
iunit of the res(etion mehidul the second or first thoracic ganglion or the 
Ranghcui and m which the lowir limit included the sucth to 
he twelfth ihoratic panglia biHteralh were cronped together The lower 
heart hTvrLV /'*" e^inphon since direct connections with the human 
heart have not been desenbetl as low as ihi-s lei cl This group (Table II 
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Gmip A) of c ises (.roups 1 and 2 in TnliU I and m a<Idition six otlier 

eases m «hich the luwu limit uicladcd the sixth to the ninth giti^Ua, the 
upper limits heing the sinu nnkinjr a fofsl of tntnfy six cdsis (seeDnr’mni 



Cpn y I cose 

' 2 3% Increase Resting Rote 

I ^ 120% Increose Moximal Rote 

Plsuniiii J —FtCert of rrnio.Inc (I)« Ihomctc chain hdow D> bilaterally (see F‘g T) 

4) The effect of operation in these cases is compared with that of lesser 
resections performed in two smaller groups The first of these (Table II 
Gionp B) IS composed of six eases in which the operntne procedures weie 
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nTTrtoT 
28 through T to 
T int-luslro 
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the equua\ent of ten\o\ing the secoiwl nn<l third or the second, third, and 
fourth thoricic ganglia bihtenllj (see Dia(,ram 5) The last group (Table II 
Group 0} contains four eases in wlneli ttic ssmpathetic trunVs were removed 
hilateralh from the second to the fifth thor leic gangln tnclusn e (see Diagram 
6 and Fig C) It will be noted that the effect of opeiation upon heart rate 
is taarhed and probahh maMUial »i Gnmps V and T being distinctly less in 
Group B This indicates that the outflow from the fourth and fifth thoracic 
segments is of importance That the outflow from th« third segment is also 
of eonscqiieiice can be safely presumed These findings arc consistent with 
the belief that the loner limit of outflow of cardioaccelerator fibers is the 
fifth thoracic segment 


Superior C 



, 26 Cases 

19 7 % Reduction Resting Rale 
532% Reduction Mowfno) Rote 

fPFFCTOl IMMTfRtl STJIPATItmC CSPyUC WNUll VTlON 
It has been appannt from (he hepnmtic of this studr that conijilcte uni 
lateral sa mj.athefn dencri ation has onia a slight efftct upon heart rate Ot 
eas.onal cases ore eseeptions ,« ,h„ rule hut if the elTcot of operatinn is aier 
isrrM"j ,*li' T*’'* ® nnilattraldeneraation it will be found that (hen 

little change from Ihe pnoperntur data (Tabli III) If Imwiier, lb. 
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6{ kft »ii4 Iisht sided opetsUMB are compsred, .t is apparent tiat 
mceneral rickt sided dencnalions iaie only a slightly greater effect (Ta 
Si? The difference is definite ond indicates that 

Sow £rooi the right side is slightly greater than from the left The effect of 



DUtniin 5 — Eff«cC of rMrowIns P» ontl Oi f>r P< Dv anl D lnclu*ih» In »i* caaes 


Tabu (II 
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a lihlil sided deiienst,™ „ hoi.eiei, f,. Its, ,|,i„ ,h,t „[ „ pro 

eediiJe It uoHJd seem n? (hoiiph a unihieral proecdiiro would probiMj not 
be oI an\ prnctioal thenpcuhc silue m the tOJdrol of rapid heirt rates 



fffF KOf FOF Ttif » « I •» tM» riir M VI Wttt-TIt NtftVfN IN THF 
(UVTBOLOF Tllf HFSRTRm 

There are mail) factors which nji) afreet the heart rate Vinoiifr theae 
art s iriaticins sssociateil with rebpiiitmii sanations m blond carbon dioxide 
and oxs pen fontent s irntunis in bixf) tfiapei iture infriennial pressure and 
tbc oi •sdctuuie ssmpathm acetslcholme thxroxme and s asopressm 

which mas be in circnlation H wt exclude these from this diseiission on the 
presumption that there was no seij fereat alteration of an) of these factors 
m these patients the effect of operation im> he inteipicted m terms of rapai 
I tv i hinces in blood pressure are of importance but 

that would fend to decrease 
ise heart rate 

A^lth these \ancuis fietois in iiiiiki in* lairt) psficiits hnunp whit wc 
hdiert tf> he tofniH xympifheefomirfd hemfs neie divided into two prmips 
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icconling to the preoperatne restinfr heart ule Tho‘:e Mitli resting, rates 
below «0 were phce.l in the firnl nnil those sMth rates of «0 or more m the 
seeoiul There wire lourteen tas»s m the former (Table 1\ Group 1) and 
sixteen cases in the hitter (TahU I\ Group Z) It is of interest that the per 
centnge reduction in the pulse »ate following opeiatioii is several times as 
creat m the faster rite group This soggests that the faster the resting heart 
rate the gretaer is the imhalance Mween the vagus and the svmpathetic 
On the other hand the final pnKe rates m the faster rale group are higher 
than in the slow rate group suggesting that the increased heart rate might 
not have heeu entireh due to iiieieaswl svmpathetie tone hut nn> have been 
partlv due to a ileerease in vagil tone Otherwise the final rates should 
theoretieallv have been the same in the two groups It is also of interest that 
following svmpatheetomv there was a decrease in heart rate in the slow rate 
group In fact of the thirtv cases under discussion onK . failed to show a 
definite slowang of the resting rate after operation This suggests that the 
V agus and the sv mpathetie are both tomcallv activ e in man 
TvBic n 



■With reganl to the efTect of exert isc npon the heirt rate it is of interest 
that the percentage increase m the maximal rate before operation was nearlv 
twice as great in the slow as m the rapid heart rate groups although the max 
vnval rates were higher m the second group iTahle ^ Croups 1 and 2") \fter 
operation the percentage increase m maxim d rate following exercise was 
exaetlv the same in the two gronj>s ^iieh n nsponse is prohahh mediated 
In a reflex mechanism in vvhuh afferent impulsis from the treat veins cn 
tenng the right side of the heart rvaeh the canine venter bv wav of the vagus 
and inhibit vagus tone thus causing an increase m heart rate The decreased 
percentage increase m heart rat* to the stimulus follow ing operation indicates 
that a sigmfieant portion of the aceelerative meehanism iii the normallv m 
nervated state is due to stimiilafioii of the svmpathetie outflow superimposed 
upon vagus inhibition 

T\»LE \ 


rsairraATivc rscortnurvc iscrcase 

MUCniAl. ABOrE 

CBOCP FTLSE IU\c E SO CASES tiTE RfVnsOILVTE 


AVERAGE 
POsTOrtrv ISCBEASE 
TIVEMVXIUVL ABOVE 
ItVTr PESTISCRV 
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a rjghtsiclul deiur^ntion howe\«r fai les^ thnn thnt of i bilafenl pro 
ceduie It woiild seini ns thMuph a uniHteral procedure uotild probiblj not 
be of mv i)iacticil therijKutic Mlue in the control of ropid heart rates 



THE HOLE OF THE \ 401 S \ND TtIF S\ HI CTIimt NFK\T«. IN TIIF 
CONTROL OF TJIF Iff \RTRVTF 

fhen ire manj fictoiN nhiih mij iffect the heart rate Viiioiig these 
are mintions associated with respinfioii sanations in blood eirbon ilioxide 
and o\s gen content sariitioiis in boilj lempenture nifncnnial pressure and 
the qumtits of adrcniiit, sjmpatlnn, aceljicholiiie, thiroxioc and vasopressin 
which mas be in cireiildtion If wc exclude these from this discitision on the 
presumption that there Mas no verj greit alteration of anj of these factors 
in these patients the effect of operation ma^ be interpreted in terms of sagil 
and sjwpithetie actnits Chmpes in blood pressure are of importance, but 
m these cases such change was in a direction that would tend to decrease 
lather thin increase sagal tone and hence mcrew henrt rate 

With these sirious factors in numl the thirls pilienfs hiwng what wc 
btliese to be totalh ss-mpitheetomi/fsl hints were dmded into two groups 
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Thp outflow from the riRbt sid«* appears to he slightly more important 
than from the left 

The effect of unilat«ral cardiac denervation, right or left, -npoii heart 
rate is Slight by comparison w ith the effect of bilateral denerv ation 

FollovntLg complete sympathetic motor deners ation, the resting pulse 
rates are slower in all groups pirticnl irly in those haiing more rapid rates 
origuially The final rates are faster iii the original fa^tt r basal rate groups 
suggesting tbit tachycardia (resting) ii> due to a combination of increased 
sympathetic and decreased vagus tone 

In response to esercise the pereentnge increase m maximal heart rate 
lb greater before than after operation, particularly in the slower rate groups 
After operation the accelerator response is the same in both groups This sag 
gests that stimulation of cvrdioacoeler^tot fibers is superimposed upon m 
hibition of Mgus tone in causing increased heart rate lU response to exercise 
m th». normallj Inner^ated state PoHowing sympathectomy carclnc ic 
celeration appears to be the result of inhibition of vagus tone 

Resection of the cardioacceler itor fibers m man has been helpful in the 
management of h^pertenslre patients basing utiu'-ual degrees of tachycardia 
It has aKo been helpful m a small ^roup of patients basing exertional or emo 
tional tachycardia 

It would appear that cardiac dencmation mai be an effectiM procedure ;n 
Certain cases of paroxysmal auricular fachicardia 

No untoward effect-* have followed resection of the cardioaccelerator 
fibers in man in our experience 
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I^’=!lBrE CLIVrCtl- AP^LICV'^ON<^FORRPSFCTIO^ OF CARPIO\CCFLERATOR FJBERS 
The mijoritj ol the openttons npon nhich these obserr'itions are base^ 
Here performe<3 for the relief of angini pectoris with (see Fig 3) or 'Withont 
hj-perteiision In others, the operations were perfomiecl for the relief of vaso 
spasm or hyperhitlrosis of the upper extremity Uowprer, in tea cases, hyper 
tension nssoeiated with an unusunl degree of tachycardia was the reason for 
including the heart in the denenated area (see Fig 4) In these cases, the 
sympatheUc trunhs w ere reaored bilaterally from the second to the eleventh 
or twelfth thoracic ganglia inclnsne, in addition to the greater and lesser 
splanchnic nen es AVe hive found that in cases of this sort splanebnieeetomy 
alone may be follow ed by an increase in tachycardia In a few cases this lias 
been so distressing that subsequent cardiac denervation has been necessary 
(see Fig 5) The carlv results of near totjJ thoracic sympafhectomy in this 
particular group of hypertensive patients appears to have been helpful 
In four cases disabling tachycardia for which no cause other than neu 
rogenic imlnlance could be found, was the reason for cardiac denervation 
(see Fig C) In two of these, the resting rates were rapid and rose markedly 
upon slight exertion These patients may fall into the citegory of neuro 
circulatory asthenia Both were greatly improved following operation In 
the other two cases, the basal rates were higher thsn normal but tbt sc 
eelerator response to ei:<"reise was not remarkah/e Both houeier stiifered 
from severe duabUng tnchvcjrdia upon emotional stimulation such as meeting 
Btraivgera or tahmg examinations rsvcholherapy bad been of no nvuil Doth 
are greatly improved following opeiation 

It has been thought that sympathetic motor denervation of the heart 
might he of help in the maingement ol refractor) forms of paroxysmal 
auricular tachyeardn ’* We hare performed eirtlnc svmpsthectomy in two 
SMoh cases In one cas* the first to the sixth thoMcio ganglia were removed 
on both sides Paroxysmal aoncufor tachycaixlia returnul some months later 
although we have no electrocardiographic representation of the attacks in 
this case In the second case in which severe djsvbltuf, jiaroxysmaJ auricular 
tschvtardia occurred in a young woman denervation was carried out on both 
sides from the second to fifth thoracic ganglia iiiclusuc Attacks recurred fol 
lowing this pfoccdjiri The stellate ^.anglia were removed on both sides at a 
later opention The paroxysmsl auricular txchycardn igiin recurred after 
this procedure All of these attacks are recordwl electrocardiographicallv 
In both of the esses mentioned the reenrmit attacks were of roarhed shorter 
duration and occurred witli much less frequency than before ojieration and in 
ono case at the end of tvro years the attacks have virtually ceased This would 
indicate that cirdiac sympvtJieetomv can be effective m certain cases of thi:. type 

StTUMABV 

s?- ,S nresented which suggests that the cardloiceelerator fibers m 

the oord inclusiv e 



bl^U> ^\OU^D 01 THE IlBAllT FOLLOWED 1»V lEilPORARY 
CESSATION OF THE HEARTBEAT IMTH RESUsaTATION 
BY C\RDIAC MASSAGE 


A CLl^nco^\TllOLo^IC Stum of One C\*5eop Thikt\ Dv\s’ Sukvi\ iL 
Wot Chri«tie Loken MD O^lo, Norwa\ • AVebb IIa\m4KFB 31 D 
Washington B P ant) Donald L Paulhjn AID Dall.av Texas 

(From the irmed Forces ItiiUtute of I alhologn ITashtttglott D C and the So^thv eslern 
Urdtcat Conege DaVas) 

R ecorded cases of cessation of tl»e heartbeat and resuscitation bj manual 
mnssage ire numerous Barber 'iml Msilden ’ m rexiewing the liten 
ture up to 1945 githered 143 CTses in uMch complete reeo\erj uas reported 
lu. 48 Ordiusnlj CMdiae misssge Axas supplemented bs the lutrncardnc m 
jettion of adremhu The exact duration of the resulting cerebral anoxiA com 
pitible uith full recoierj has houerei, not been established Barber and 
Aladden estimated the time limit to be fice minutes at the most and more 
probably betueeu three stid four minutes niid thev pointed out that reports 
of BTiceessful resuscitation after lougei periods of cardiac arrest should be 
evaluated on the basis of (he definition of time inlerAal emplojed Since re 
establishment of cnculation begins the moment manual massage is started, 
the\ ucre of the opinion that the duration of cardiac arrest should he defined 
as the time inters a\ between the cessation of the heartbeat and the per 
formance of manual cardiac nias>age ’ 

Greene* reported one case of cardiac standstill of four minutes’ duration 
occurring during the course of laparotomj Hriweier, m the estimate of 
duration he included the tune taken m nnsbaguig the heart and adimnistermg 
artificial respiration which were instituted simultaneouslj hut eieii so the 
exact duration of the massage and artificial respiration was not known If 
Barber and Aladden s definition is adhered to the period of cardiac standstill 
was overestimated b} Gieene The patient passed the first three weeks after 
resuscitation m a mentally sluggish state after which she recoaered com 
pletelj though retrograde amnesia covering the three week period persisted 
In another instance that of Desniarest and Lhemntte * in which the snr 
viial period after cardiac massage was somewhat more than fortj eight hours, 
the cessation of heartbeat was estimateil to be of aliout fiie minutes Here 
also the time spent in massaging the heart and gn ing artificial respiration w as 
included 

Ilowkins JIcLaughlin and Daniel** presented a case m which during 
the course of laparotonn the heart stopped beating for an estimated ten or clei cn 
minutes includin}. seien minntes spent in massaging the heart tracheal m 
sufflati on of o\i gen w as instituted at the time of canliac arrest I ight daj s 

P»cel^^o tor publicatioQ J«n 5 1W9 
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Nairbe 5 

ptonil ra.ilr, the che I »h. deed .nd . a™ a.«trtri llit.u h the -etenth mtet-pnee » the 
polmor ftMUary hue ESectTWSLtiwgw.pUy pwtormed w!nl.* tlie Tatient was sliU m tliP 
operating room iJiaclo «d normal oardiac rtyHwa 

Further Course — During the e» ning dars the patient nas in fairly good ph\sical eon 
dition. but failed to regain eon-eioo ne s He reacted only to painful stimuli Frequent 
a pirations of the na opharpss and trachea were nece at\ On \pril 2S, genenlued con 
Tuhire eiiures 'Ct in and toatinued intermittenUy His legs were rigid and all reflexes 
hyperactiTi His eyes remained open most of the time Intraienons injections of plaima 
and glucose saline solution acre eiren duly lepiatel roentgenograms showed * graduallr 
decrea mg cardiac shadow 

The patient s condition remained much the amc until about May 21 His temperature, 
which had remained in the Tiemitj of 1(W F , to e gradually to lOo , the puLe from about 
llo to 140 anl TC«rirationa from about 21 to 10 but the blood pre ure stayed withm normal 
limits He became nearer lost weight and a roentgenogram taken May 23 showed mottling 
of both lung fielJs Opisthotonos derelopcil Death oreurred on Mar 28 thirty days after 
cardiac arrest 

Lftborotorij Polo — Blooi count on admission to hospital revealed 1 609 000 ervthro 
ejtes per cubic millimeter the lowest value was 3 090 000 on Slat lo I^iocytes varied 
from 12 OjO per cubic millimeter on adni<sion to 23 800 on hpril 30 Vrinalvsis di closed 
albumin and man} leucoejtes on several occasions Blool chemiitrv studis including es 
timatiotts of sugar chlorides acd urea nitrogen revealel no deviation from normal 


ADTOrsi OBSEKt VTlONb 

Cross Eraminohon —Po t mortem etamination was eommeneel twelve hours niter 
death The bodv was emaciate! The wounds and operative cars were well he tied Both 
pleural cavities were obliterated by fibrous adhesions The medial pleural surface was ad 
hermt to th* ^eticacdiusi 

The heart together with the adherent pericardium sod pleura weighel fOO grams There 
was a window in the right pericardium which measured 8S by 7 0 cm The healed wound 
m the right ventricular wall 2 cm in length extended from a point 1 S cm beneath the 
coronary sulcus to 10 cm from the lateral border of the ventricle On cro<s section the 
wound was found to extend almost to the endocardial surface wlure grajish white fibrous 
ti* ue moasurmg IS mm m thickne , separated it frowi the cavitv The enioeardial wall 
in the Ticmitv of the wound showed vusty di <oloration Continuous with the lateral border 
of th wound and extending on to the posterior wall of the ventricle there was a partial!} 
nccrotued area infiltrated with blood pigment it racasurc'l 3 0 cm in diameter and occupied 
the entire thickne»s of the cardiac wall The right ventr cular wall measured trom -1 to 6 
01(0 in thickness the left ventricular wall from 1- to 18 mm, the tricuspid nag 12 cm in 
circumference the pulmonic 6 5 cm the mitral 9 cm and the aortic 8 o cm. 

The eombiACd weight of the lungs was 1 ioO grams The cut surfaces were dark red and 
pre^nted rai ed granular arras, most promiaent in the lower lobes the largest measuring 1 0 
cm in diameter 

The hver weighed 1 SOO grams Except for a few pencapsular fibrous alhe«ions no 
changes were obwrved The •ileeo panerra* thyvorf, aJtwnal geoUounnary, and gastro 
mtestmal tracts showed nothing retnarUble The ltidne}5 tc^ethir weight 3o0 grams and 
appeared normal “ 


The brain after fixation in formalin weighed J 800 grams The external surface 
appeared uoimal On multiple section the oidv change of note consi ted of minute hemor 
rhages in ihe lower Javers of the eerefcral eoitei and adjacent white matter in the region of 
the right superior frontal sulcnj at the level of the genu of the corpus callo nm and in the 
ort ital region of the frontal lobe bilateraQy 
i/kTorcopic Erominafion — 


rhorocic usd nMomiaal v 
revealed that healing was well 
suture* was joined bv scar tiR 


iKcra weetwns lemoved from the region of the heart wound 
in pn^e« The heart mu clc brought into apposition bv 
sne in which IvmphocytM plasma cells and a varying number 
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after resuscitation conrulsne seizures occurred Her muscles Mere hyper 
tonic, and there were no voluntaiy or m\o!aatar> moicmenfs although she 
responded to painful stimuli An clcctroeaKlio^raia done three dais before 
death shoivcd no abnormalities The patient sunned for twenty sit dajs 
without regaining consciousness 

Ho i\ kins, ifcLoughlin and Samel's case is among the very few in which 
careful histologic studies hate been eameil out, therefore, we feel that it is 
worth while to place on record another instance of temporary cardiac arrest 
in which sun n al was sufficiently long to permit the establishment of cerebral 
changes 

CSSEREPOBT* 

lUnesi at Time of JdmitSion — TLe patieqt, a ^Syesrold colored man was seated m 
a bar on He tTening of April 20, 3&46 jrhea to an aXtereation iritb a friend, he ira* stabbed 
in the chest and face ntth a poekethnife Ite walke)! about one half a bloi-k to a doctor a 
office nhere ho collapsed lie remained ddcooscious for an Mdetemiined pcriol of time, and 
when be awoke be found himself bandaged. )te was brought immediately to hospital by 
ambulance 

fromtnafioa — On admission bm pulse was ffi> per misute, and blood pressure 105 lys 
tolio and fO 0ia.totie Tbe site of ibe wound was m the left third intercostal space 3 0 ctn 
left of tbo steroum K roentgenogram of the chest filled to rereal anything of sole 

Co«r/o—riio following diy ( iptil 21) the patient's temperature ro«i- to about 100 F 
nnd pemeilba therapy 20 000 units esery three houre, was begun In the afternoon s eon 
tmuous, aehuig pau developed in tbe epigasine region and sau ea oecorred The pain use 
aggravated by coughing Another roentgenogram faded to rereal effusion in the pericardial 
or pleural eavitie* 

Eteept for a slight elevation ta temperature bis condition remained latisfaetory during 
the ensuing days On April 25 roenlgcDOgraiu} taken from the hteral view disclosed a 
kaifa bhde an the region of tbo right veatneuUr wall, which under fluoroscopy was een to 
pulsate in unison with the heart Tbe heart ebadow was enlarged and there «ae evidence 
of a smell amount of dmd is tbe perieardial end left pleural cavities 

Emergency operation was scheduled for April 26 and in the meantime the patient s 
blood pvc sore "fl fiulse were checked every twenty niioutes and were found to be within 
normal limit 
minutea latei 


pericardiom 

the heartbea which was felt against the needle, aoddialy stoppea 


Ariiiii-iui I pix “ 

im ^ The 


rough the 

left lUth interspace Clotted and freeh Dlooa was leiuuveu liu.ii i eac The 

heart wm flaccid and in lomplete arrest As a eonsequenee of manual mas^rse and injection 
of 1 0 e e of ndienalm wtn the heart cavity (during which time the patient receireO oiy 
gea by m ufflatioa; normal cardiac rhythm was restored Tbe cubital vein was exposed 
and a transfusion of 2 500 c c of Wood given The patient’s blood pre sure soon retaraed to 
normal The duraviow of complete ennfivc eurest wws evf, mated to hare been front three to 


flvo minutes 


continued Tbe knife blade was found in the base of tbe right 


«*erUe ealae solution and left open ah i “b 

e, InstlwW of Patholoar Aoceealoo iruel 


Armed Foret 



\»! 6 Cl'''<ATiON OF UF\RTBFAT VITH Rt sL«CIT \TION 749 

Nuirt* 5 

Brain Man' blocks from tlr* brain incluhOo ctM' pvru were retnOTeJ, so that ft 
'tulj of the topocraphi ihstribution of the lesions cooll be made The bWVs were era 
Wlftj in paraffin «nl celloidin aril ertions were stained by hematoxylin eosin ere'vl 
Tiolct anl I' th Weil mxehn «henth and the llolzer Rlin fiber methoOs Frozen e'‘tion« 
from adlitioiiil repre ontatire bln ks were stimel by oil rel 0 and h' the IIorteRa method 
for nucroflia 

Tlie leptonieninges lioweil buh of note a ile from potty thickening of arachnoidal 
me lies J\ot » siiicle sei non of cerebral cortex wb« intact but the pathologic changes 'aried 
in degree in the different area reoeniltr there was a diffuse or pafehr reluction of nerve 
cell with lamina III l>earin^ tin Irunt of the attack (Pig 1, (1 51 in' remiinin^ nerve 
cells were shrunken and their nmki anl c\topln«m hvperchromntic \1 o flierc was a dif 
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of pifcTneul conlaimiit inicropIingM wi re pre«iit In out Motion, forinoJ cartihgc sml 
l)onc were founl lu tin* lie irt niuvlc "iljicent to tin. nuuml Tlic cn toi anlnl ti^wue iliijilajcil 
fibrous ttiiikinini, aiil ibe oiiJoenrili'il surfaei. nas eutercil I3 clottej mnlenal S<c(ions 
from tlio vail of the heart I cniatX the pisterior leaflet of the (neunpnl rnlri. <IiuMe I necro is 
of heart niusci , heDiorrliage', iiml numerous neutroihilie hmo yte In otlior seelions from 
the right ventricular trail the inter titial tissue Has chmatous anil containcil a few l^-niplio 
e^tes The epicardium was clematous ael fibrous an I rontained n moJtntc numlicr of 
IjTpphocjtes 

The lun„s Hire tin s< it of hronehopiuiuiioMii t* to llie lirer, its cells had granular 
cjfoplasm anil •ome of the nudii were enlarge! anil hrjierihromatn No fatty infiltration 
lias pre cat The plei n panirei* knlners, anl alren-il gtinils slioneil nothing reanrk 
able 
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Tram Man^ Llix-}.* from tin limn incinlin,. «\fT\ gyru were remoiul so that a 
'tuh of the fojmpniphie ilistril atinn of the Je lOna coull le mn<le The bloohs were em 
in paraffin anj celloijin anil eelions were taiai 1 l> hematoxylin eo^in ere yl 
riolet anl l\ the \\eil m'elia heath onl the Holier jslia fiber nietho-ls Iroten ections 
tiom « I lifion.il repre < nfafiit. hloeh« nert «ft»iMil h\ oil n I O nml br the Uortepa mi thoiJ 
for mi roglix 

The leptomeniUpes showel little of note a ile from <poti> tlncheiutii; of nraibnoi^al 
me /le Not a incle eilinii nf nteliral eortex »jis iiifart 1 ot the p i(liolcig:ie chartjre varieJ 
in Je.jive in Ihi different area fmerallT there «as a liftn e or patiha rednetiori ol oerie 
eelN with lamina HI bearing the I rnnt of the nttaeh « h ig 1 1 l M in\ rem nnmg nerre 
eells \ ere hrunken and tlieir nuet > anl c>topla«m batirehromatie A1 o there was a dif 
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mainly swollen astrocytes (I;g 2 4) aii 1 microglio Furthermore ‘'omtner s ai'clor of (he 
hipj>oc_mpos was severely damaged only a few nerve eellv remaining rod cells nl astro 
ty'es were in great profnsion (Fig 2 B) The dentate gmi nl o showed foci of degeneration 
(Fig 2 B) As to vessels in the cerebral cortex alight vascular engorgement nas noted but 
there was no endothelial or adventitial pnhferatiaii. Fdraa was tncon picnous Correspond 
mg to the hemonhagic areas us the fronUI lobes noted oa grass jnspectiou there were a num 
ber o* dilated and engorge! ves«cl but no hemorrhages The a ve scis probably were pre- 
existent venous malfonBstion* The eort« adjacent to these ve scIs showed chinges similsr 
to those In the calcarine area except that they srero le« severe (Fig 3 j) i, eleeahere 
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many Temammg nerve cells showed degeneiabve changes mcluding cortscrewlike deformation 
of apical dendrites (Fig 3 B) Oil red O stained ^lons showed fat in moderate numbers 
of microglia and in many of the remaining nerve cells (Fig 3, C), a finling most striking m 
Sommer s sector of the hippocampns 

The subcortical white matter di played only a generalised sbght to moderate increase 
in ohgodendroglia and a scattering of rod ceDs, no demyelination was observed The came 
minor changes were apparent m the corpus eaDosnm the anterior and posterior commissures, 
the optic tracts, and the internal capsule On the other hand, the intrahypothalamic part 
of the forms howed a pronounced proliferation of ohgodendroglia The subependymal 
cell plate contained patchy accumulations of microglial cells, generally arranged parallel 
to the ventricular wall The ependymal lining of the ventricles was intact except for occa 
sional small granulations of the waD of the third ventricle A few ve3<els of the choroid 
plexuses were fibrous and thickened 
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Ltamiimtioii of sections from the ba al ginitla di elost \ that tlie most striking changes 
«ero III the thnlaimis \n the thaKiuir nnelei were eqoaH/ aff. del except those most TentrsJly 
situate 1, uhifh nere virtuallj free fn>m ehange Maui nerye cells had been rerlaced hy a 
loose glial scur (Fig 4, A), and Dumerons Temaining iierte fells shoned cvulence of dis 
Intcgratiou ‘'iicllito is and nsuronophagia were orcBsi.nallj obsersel, and there Mere scat 
terej p/Himsen \f«seh shoned hyaline or flhroux thiekening of aiventitia, and some i\ere 
ral ified and surrounded by ^bs» near U sue la nhieh holies nere icaftered m the 

ptriMiscuhir sinccs and paremhjma there Here oeessional niimite hemorrhages and a few 
largo mononuclear iflls anl macrophages In the caulite nuelius ant putamen there was 
also sesere loss of ner\e cells nith rorrespondmg proliferation of tod cells and astrocytes 
‘liatterel satelluo is was fresent anl there neri mm} ^f«irfl9c,i The globus pallidus was 
much less severelT nffectrl Ths elauatnim <li ih}eil ■» inolcrsfe loss of nerse celU and 
spar e proliferation of ro I cells 

In sections from the sulistantix icrfonla anterior ml nmrglala little alteration of 
iiersc cells anl nnlv slight proliferation of microflix Here ol ervel Tlio nur|<us ba nlis was 
intact etcepf for s aticsed roiJ eelD anj oecj lonal neuroaaphsgis In thr hjpolhihmus a 
few neric cells were pskuotu, there was eon i lerabic murogtiosis of the nuclei tulieru 
literale slight prclifemtinn of mieroglia in the aupnopti sentromelnl »n! posterior 
liTpKilhalaiui nuclei anl in the nrtnniithry loles anl only men lonsi microglia in the 
lateral hspothaUmu. nucleus 

The me li il geniculute I oix showe.! «on 1 1< raWe lo s of nerse cells sola lorre potnlmg 
incriasc in mi roglia anl a troste* to nimo t the fame <I ^ree m fact ss the thalsmu 
Tlie Hteral peni ulnle loly wa« onienhat Ic s affeclcl The u1 tanln mgra nnJ basis 
|<idunctili Herr sirtualb intact In the red nucleus ant aupenor rolliciili eattered neu 
ronophngiA nos obsorn J and a light to inmJente numW of nerii cslN di pNyel i fheaic 
changes Oica tonal cells of the oculomotor mil tnahleer nuci i were shrunken, while a 
fen others were swollen anl hoi leripheralh displicel nuchi Oceasionol nil roglial cells 
were sein The nuclei of the tasi poniis had somenhit le t than tlie usual cvmplement of 
ni.r\o cells, atnl there w <s slight fn ol an 1 diffu < mcreiee «u gin The rent uning pontile 
iiuth i Hire reloticely normat excej ( for appurenf ischemic changes 

riic medulli olilongnta shouel a <Iuh( diITu proliftration of oligo leiiiliogba and 
mil roglia \ few smill p<ri*n lulir heitDrrln^e* were pr* cut in the floor of the fourth 
seiitficle 

Tilt «>i<(<Jns from the eerelelloni etlwlitel nJmrst eooiplite lo s of 1 urlinje cells and 
niodcriito irolifemtion of cells of the Bergnnnn liter (Fig 4 U) The 1 ntnte nucleus ills 
phijeil seiere li a of iierse cells mil rcplutment by (ountkss glui of all eafegories, pnrtiiu 
larlv murogUa (Fig 4 C) 

Spinil eorj One seition from the nppernio t cervical cord sliowcl nothing of signifi 

cance 

DIaCl‘^■IO^ 


The iXTet iliintion iit the taulitc ari-est t» not ktitmii htif ms istmiatcil 
h\ tin nttcii(lin„ surgeon to be between three and five miinttes As fo the jienod 
i.E cerebral inpoxia it thmbtJcss ww lon^et if one takes into eonsidirnlioii 
the prdiniinar} fall m blood pressure snd the time requirecl sfter the begin 
nine of msmnl massive of the heiit for complete rt cstnlilishmeiit of the 
firciilation, howevei these mn I»e reftirdesl as futors of little imjioit if one 
accents the coiKliision of Iltll" thnt i mere tiiekle of bloo.I through the bniri 
serves to lunmlam life m nine cells hrotn the diifi in our < is. Hhieh viero 
erx sinnhr lo those of Ilovvkins AIcLuurhlin uid Daniel'’ as re„anls tune 
svnititoms and hLsfoloffie fimlniRs it wwdd seem thit the mn\innin. 
period of 01. dne arrest eoinpifiblc with full recoverv ,s Jess thin flv e muuites 



\oIunie 


CF'^'^^TTON OF llF^rTBFW WITH 1 FS\3<-0lT VTION 


The most stnViTiR sjrapunn in om c'sc Wns piinn.miit uiKOUSscioxi^Uess 
ami, as mikht In ixpectul tlu ceiehral coitcx is se%cre|\ Tlit 

v^hol^ of i\k\nne sortes \\'\.Uh\ litis in tljt mul'lk Jromil S'ni^. iwl 
Sowmtr’s s-ictoi of the hipixM. «mjius l>ort tli< hnuit of the ittick All othci 
parts of the coite\ \%rrr aKo iffuleil iiul lo iboiit iu equil degree, except 
for the pricentnl gjn i\huh wen somti^lnt luou ifftcted than conligtirms 
parts of th« frontal and parn tal loWs 

The striking Milneralnht> of rtuhnl toittv lU stagnant anoiiihas been 
\>.eU established m esperimental anmnls is firenell’ has brongVit ont in his 
recent renew of the snbjcit I oHowmg occlusion ol the pulnionars arteries of 
cats for laning periods of time Weinliei^i.r Oililjoii and (iihhoii'* found no ad 
verse effects if circulatori amst lastid no longer than three minutes and ten 
seconds hut jl the period was longer the immals cshibiftd loss of iision 
motor disturbam IS almnrnnl heh iiior and tupor laminae HI and IV of the 
eortev uere the most affe<tc«l Impiired mmoii and hearing were noted hj 
llnulle and Beckir*’ in guinea pigs in ulucli asphixia neonatorum had been 
produced by temporarili ilampuip th< uinlnlical cords m late fetil life hut 
histologic evatiunatiou of the brains faileil lo reaeil a preialcnce of lesions in 
the usual Cortes Pildea and Cobb occhide«| the lertebral and the subchiian 
arteries in eats for laraitig perimK of imif and found deiastaful cortical 
arena in uhich the ]iiraiiiidal cells in hminu 1 seoind most affected In 
swnilaT e\peT«i\enti u\ cat^ (.omex lud 1‘iV.e olisersod that the small ps 
ranudol cells of the cortex i'«re the most sepsitue but the3 did not mention 
relative famimi Milncnbiiiti Feutherinore (Ireiiell’ obsened in do^s in 
iihuh the cerebral circulation «is compleleU arristed bi means of a ceriical 
pleasure cuff (aftet prclimitim removal of the spme and laminae of the see 
tmd ceTMcai vertebra so that the virtebral md spun! arlcins tould be com 
priNseill t/iat <fatiiago to coitnal iieiie cells pnrticnl irh m laminae III and 
IV oetiirred in ns short a time as iwo niuiutes ifter cireulatniv arrest Jr ©«*• 
case pjramnlal lells in hniniie ]II suffered most except in the precentral 
gvrus where large Petr cells bad also rlKsppcareil The most dei istated aria 
m the brain was the caUsnne coitex (oiei H of rroOmann) where onh 
laminae I II and ^ I could still be recognized Tins w as tnn nho in the case 
rcjiorfed |iv Ifowkins llcranghliii and Pinul'* who mnarked that ‘ The 
fimfings of nianv invistigators haie been Ihit tbe occipital cortex suffers sc 
\creli aud earls «i cerebral auusia nesmarest and Lherinittc* also T-ot-v? 

(hetr CISC ol somewhat mde than torts eight hours’ snrvnal that the 
usual enrtes was sowreU affected In NieKcn md ^anboni s ease Jam 
«gc to flic occipital folic Was restricted to iUdS lb and 15 utnlatciaU) In tins 
connection it nuv be nuntioucd that visual disturbances ma\ be eiuonntcred 
in nonfat iJ casii of onosia I aktr' referred tc' two eases m this categorj 
OiK conectned a 4 vi ir old boa who duniip appciideetf-nv suffered a sudden 
cardiac and rvspiralorv arrCst for several mmufcs hut was revived by the 
intracardiae administration of adrenalin IWopirativelj he was blind but as 
time vvent on a modente degne of iisioi «<js nsfured The other instance 
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was that of a 4 jcar old girl who during operation for Pecquet’s ductus, had 
cardiac arrest for eight minutes Dming the ensuing three weeks she was 
completely blind, bat five iveete hier she eould see lei^ kcga objects enough 
to avoid them, hut could not recognize them ns such Months Inter the visual 
disturbance was still severe 

The adianced destruction of the thahmus and striatum wns iti conformitj 
with the observations of Ilowkins and associates though Desmarest and 
Lherraitte* found that of the two structures, the thalamus was most affected 
The globus palhdus on the other hand, vras little involved, as is often the case 
m stagnant ano'sia 

Another severely affected part of the brain was the cerebellum particu 
larlj the dentate nucleus The observation that manv Purkinje cells had 
disappeared is m accord wnth the findings of Ilowkins and co workers Gomez 
and Pike,^ ^\cinberger Oihbon, and Gibbon,** and Grenell,* and at variance 
with that of M indie Becker, and Well,** who presented evidence that Purkinje 
cells have a remarkable recuperative capaeitj As to the hj-pothalamus, its 
nerve cells were intact although some displayed ischemic changes, and m some 
nuclei (hero were proliferated nucroglia &ueh an observation is m line with 
the acknowledged relative immuoity of the bjpotholamus to anoxic insult 
even the histotoxic anoxia produced by cjaniOe (Ginzler 'ind associates*) 
though Grenell and ITabat'* noted severe damage to hypothilamic nuclei 
(supraoptic, paraventricular, and lateral mammillary nuclei excluded) m dogs 
subjected to cerebral circulatory arrest for nineteen minutes or more 

In attempting to assess the comparative seventy of the lesions in the 
central nervous ajstein as a whole, the following conclusions were reached 
damage was severe in the cerebral cortex (especially the calcarine area), 
thalamus (except its ventral part), striatum cerebellum, and medial geniou 
late body, moderate in the lateral genieulatc body, mtld in the globus palhdus 
claustrum, hypothalamus, and red nucleus, and tirtualltj absent in the sub 
stantia perforata anterior, amjgdala, snbthalamua substantia nigra pons 
medulla oblongata, and uppemiost spinal cord The white matter ns a whole 
was well preserved 

Of especial interest were the countless mierogiia pervading the eertbrum 
even in areas in which little cell damage could be detected It seemed that the 
microglial response was out of proportion to the degree of nene cill damage 
Comparable in this respect was the obsenatiaa ot tVindle Bicker ant] 
Weil** Jn the guinea pigs already referred to that swarms of microglia ap 
peired days after asphyxiation emerging from the ppendvmal legion of 
the lateral recess of the fourth rontncle and the anterior horns of the lateral 
ventricles At the end of one week they had invaded diffuselj and mdis 
enminatclv the entire brain and after three to four w ecks had disappeared 
In oar rase no endenee as to their ongm conld be found although they were 
fairly numerous in certam parts of the snbependymal ceU plate 

The precipitating cause of death in onr case was regarded as pneumonia 
Throughout the course the heart showed no evidence of decompensation al 
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though sinus tnchjcardia persisted Histologic examination of the heart re 
vealed that healing w as \\ ell in progress 

SUUUAKV 

A man stabbed m the heart ms found siv dajs Uter to hate pericardial 
hemorrhage During perieentesis the heart stopped beating The pericardial 
caTity tvas hastilj opened, the heart massaged, and adrenalin injected, nhere 
upon the heart began again to beat It is estimated that the cardiac arrest 
lasted from three to five minutes The patient surtned for thirt> dajs there 
after, the longest thus far recorded in such cases lie remained unconscious 
during the entire tune 

Postmortem examination disilosed sesere changes m the brain uhich 
consi-,ted mamlj of disappearance and degeneration of ganglion cells and 
replacement bj nisTiad microglia and a smaller number of astrocytes The 
cerebral cortex avas a site of predilection mth the calcarine cortex bearing the 
brunt of the attack an observation uhieh beats rc emphasis m view of the 
potential visual disturbance after nonfatal anoxia Other sescrelv affected 
structures were Sommer’s sector of the hippocampus tbahmus, striatum 
cerebellum, and medial genieuHte body The white matter of the cerebrum 
was Tirtuallv spared 
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Tj-NSrON ON TIIL SLTUHl LINE IN PJ RIPHBRAL 
NtRVE SUBQER\ 

EtotNE L Ci?nTON 3ID, Ntw Cow 

(From Ihe Pfpartmriit of 'iorgers iale Vmiefnts StW of iltdimt) 

' I ‘HE maxim that tension s)iaR not Iw plictd on the siitui'e Jjnp jn a nen 
1 rorrhapln has been Renerallx aeeopted This follows tht freiieral principle 
of surgery that Mitiircs shall !« placed without tension «hcre\cr possible 
That serious consequences wiR follow the use of tension in nciirorrhaphj has 
heoii stated nncquivoeallj, or impbed meliiectli, In mam authors’^ In 
contradistinction Irasier’ and Sanders* con-udcied that slight tension wss not 
eertamlj harmful \Miether siituie without teiiiion is or is not desirahle its 
perfoimance is frctpKnlij exfiemeh difliciilt or esen impossiMc with the lar^o 
nenc gaps resulting from the wounds of modern war or industrial and traffic 
accidents I le/i «it?i the mclho^ls of nenc (i msplantition and joint position 
mg at our disposal, it is frcqiientK impossihlc to approximate the mrve ends 
without tension^ The results of the inassiic iii*^UoTa or bone re'-cetiom for 
cxtremiti shoitcnuig to ohfaiii im»e length* ma> be ns dixiblmg at the none 
iwjurs itself* StigrJ proctdnies if properJi utilized risiiJt j« a decreaM* 
in the ultimate tension bmet nenc grafts for the lar„e major iieiwcs hoie 
m general pnen unsatisfactorj rcMills** aItho«„h more rpeentR Seddnn” 
and Ilolniis'* linse militated that Wftor nsulis mas he expected, the most 
satisfactorj method for ohnmmg re mneriatiou remains none Kiitiire with 
or Without tension 

The purpose of tht pustiit sliuh was to diNrimiie tht officts of tension 
'ippUcd to tlie suture line on the tntl results of ncurorrhiphiM m a small 
group of carefullj ob^e^^ed ea'cs Thiec hiindretl thrte eases or approximitilv 
aiic fifth of the major neiirorrhap/iiev s(«dre<f, hid the neccssarp mfcrmation 
for proper ciilintioii (Table 1 ) All eists ircie studied at A\akem'Mi General 
Hospital and most pntunh ncre optralcti u/>on at thit hotpita] although 
cases were included front almost all \nnj neurosurgteil centers 

RESOLli 

The 303 coses weit ilnidid into two group*. Uroup 1 mtludcs dll tho*? 
cases followed lon^ tnoiigh to oWni a final dthnitnc result tiroiip 3 m 
eludes those m which a detnufi'c nsult could not be established betause of 
(1) insufficient follow up (2j soiere nssoented injuries csptciaHj to bones 
joints or inu-'ilis and (Ji pnojuratui tiimtion not comineitsuritL with the 
ohtious iierte lesion * 

\thin the uses witJi dehnitnt results {luoiip IJ «ie e\alu itetl ( Table in 
jt bceonis appaient that m this group the nersts which wire repaired under 
slight to moderate Icmiow had the most satisfncfon final lesults Xs niighi 
l>e"cxpected none of the mrus siitiind with maxinniin tension had 4 eompkli 
rcUtm of fuWuon, but tnins hud fair and goo.1 results fSoOpercml I un 
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m cases where it was impossible to approximate the ner\e ends bj the use of 
maximum tension, satisfactory results have been obtained as in Case 1 

Case l — C B , a soldier, had a neororThaphy of the radial nerve at tlii, mid one third 
of the humerus on March 28, 1945 six months after laiary A large neuroma aaa excised 
to reach fair nerve ends Even with marked tension it was impossible to bring the nerve 
ends into apposition, and a gap of apprcmmatel/ 3 mm remainel at closure By six 
months after operation there was return of function of the brachioradialis and supinator 
muscles and a Tinel sign to 20 cm. Despite this return of function and because of the 
suppo edly un atiafactory neurorrhaphy, the nene was re explored on Oct 2, 1915 A fairly 
large, irregular neuroma, 2 cm m length was found at the auture aite (Fig 1) 8tiniula 
tion of the nerve both above and below the suture line gave cootraetion of the brachio- 
radialts aupmator extensor carpi radialts and extensor carpi ulnaris muscles \ partial 
external neurolysis was performed By the time of discharge, three months after operation 
there was good xotuntary contraction of these muscles plus beginning function of the 
aMuctor poHicis longus anl extensor poibcis longus and there was beginning return of 
sensation 



-1 rfloit mi tmsion oetiiallj 
of excellent 


2 9 per cent 

nTtcnT and 42 6 per crat and tie hljhest percenl.BC ol poor rraull, 
Ld L return of lunet.on 30 8 pet eent .a eontpared to 8 0 prr cent .11 per 
cent 9 0 per cent and 14 4 per cent 
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The cases m Group 2 were rated onK as showing some return of function, 
or advance of the Tinel s sign There is no significant difference m the per 
centagt of cases showing return of function or advance of the Tine\ sign in 
the various tension groups However, again the nerves repaired without 
tension had the lowest percentage of return of function (Table III) 

The number of cases m which reoperalion was deemed necessarj and the 
findings at reoperation are of some importance in evaluating results follow 
mg neurorrhaphj (Table IV) All cases with reoperation are brieflj renewed 
(Table V) In cases with marhed tension there was a definite tendenej to 
re explore earlj because of the prevailing opinion that with tension failure 
was assured In many cases re exploration was performed as an incidental 
procedure at the time of operation on other nerves as m Cases 9, 24 and 25, 
and in other caecs onlv because of the presence of a trigger point, as m Cases 
11 and 17 


Table I\ Cvses wrm Reopbutios an» Rdubep or Cases with Variocs Ttpes of 
PAT itoLOGr IV Each TE^SIOV Orocp 
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The p«rcentage« Arc computed from (he total numb>-r of raiea in each tenaion group 


The actual condition of the mrves at reoperation is of significance As 
might be expected, there were rclativelv more rises with separation of the 
suture line m the groups with high tension However even in the group 
with maximum tension this munber is not extreme (two cases or 9 per cent) 
It IS of interest that all separations occuiml m those cases repaired with 
simple epineural sutures regardhss of the tv pc or size of sutun, matcnal, 
except in two cases m which the t'pc of sututv vvis not stated (Cases 2, 3 7, 
12 20 and 27) There was no instance of suture line separation m those 
cases known to have been repaind with stav sutures m the sheath (Sec 
discussion ) 


All but one of the separations occurred in the peroneal nerve or the 
peroneal segment of the sciatic nerve (Cases 2 3 7, and 27) The remaining 
case was a partial separation of the median ntrvc (Case 20) 

The presence of neuromas and scarring m the nerve was aLo recorded 
frequentlj in the low tension groups 
trig lae onlj normal appeamg nerves at reoperation were m the groups 

normal nerves appeared m the groups with tension of 2 and 3 (Fig 3) 
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In rcMi'Mii" tin, cnel It seenm apiiirent that Itltcr loulls mnlit Inn Ixfn 
ctpcctul il more tMOstiin prawlurei had hen iimiI m tin n.-iMiimn, tension 

'"’"tnotlui tntoi ahull mn tirnt Ih. result la tho ailtiiie In itiinl Hid the 
time ot sntiiret usitl Sill tiitiirea ucre used most freilticiitli ili tin cases in 
this senes espicnlli those tmtcil at IVakemtil Getiiral Ilospinl Sima 
sutures, throiish the nine siilisttuce uere used rnreli The proredure ol 



choice in Eer\c-> under tension ms c«msideceti to the use of sta\ sutures 
of silk usualU 0 or 00 silk in the slieath These staj sutures uere placed as 
shown (hig 4 L) uuh the tension applied at some di'htance from the end of 
the ncr\c ^^ltll hss tension simple mittiwi sitluns or interrupted sutures 
of 0 silk in tin. sheath pheed auas from the nene end were ustd as stas 
sutures The shcith wss tlwn approMmated using 000000 silk either as inter 
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It 1 ? itell rc-ci,„„,z«l 11,11 mim other facto! , hoide torn, on affect the enj 
remit ,,, nmc repair Ifost of thne «crc comijircil in tint stml, and acre 
fotind to be eaeential ) eonal.zej ii, the g„„,„ 

conditiom of rciuir, flic radiil, mctlnn ind scntic nence ,„1I „„c more 
satis actor, itsulls than the lOnor tll.nl am! peroneal nenca It ,ol] be 
noted (Table 1 1) that the number o( lalMtictor, and miaatistietor, leault 
iienes arc pncficillj itlcnlic-il m cncli tension tronir 


Ml 


The use of multijile proecdures mil be a factor tn the result of 

nene repair .\s would be expected twostajjc pioctdiires mofl used most 
frequenth m the nerxes mth t/ie Jarwtst gaps «nd so the ftrcife^t tcnsmi 
Thus in till, groups snth tension «f 2 3 and 4 the relatue fre<iuenc\ of 
one stage to twoMvP proccilures wax p-spcctiieli 'i 1 3 I and 1 while 
in the etonl". ivitb tinsion ot It and 1 tin nlitm fr,i,,i™c, in Imth „is 18 1 
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Mood ';ui»pl\ for i Ion/ stction ot lunc miN ho loNt \NUhov\t scnouslj affect 
ms the result > “ ” a similar loss mis l»e an important factor m the results 
following repair of iicrMs xiiidcr tensiim This is not thssiniilar to the results 
of none diinagt associited with tilt use of a tourniquet uliere it uas found 
that an iiijnn uhich uould not cmsi piralrsis with normal eircul'itioii i\o\ild 
cause paralrsis if the Wood snpplv were cut off 1*\ a tourniquet ” A 
limited exposure of tlu iieivc will pixient serious xasenlar danmse m most 
instances Dissection of the ner\c for long distsnf^s prohahU einbles one to 
plaee less tension on tlu suture line hut there «iU he more xascular damage 
and III addition, the ner\e uill liocomc h\nl hi seir tissue ulncli Mill prevent 
stretclung of the lurvi and plate inmised tension on the short, iimnTolved 
portion of iitne M ith n liniittti »x|>osure i shorter section of ncni is fixed 
hv scar leaving n loii-cr segment of rtlativeh normal iiervt to stntch in n 
smooth undissected sheath 

Another fictoi which inav affect the result ui anv nairorrhaphv is the 
relatni position of tiie injvirv on the lurvt trunk Suture lines at or near 
the midpoint of the mrve art much more ammahle to tension than those at 
either end especnlh those near the proximal end The tension will he the 
same on both sides of the suturv line and thi« will cause greater nlatne 
stretch on the short than on the long hmh It is well rtcogmrtil tint the ntne 
roots will not stand as nnicli tension ns will the distal tninh This fact is 
ot groat importance m high seutio and hracliial plexus injuries Inequalities 
in kiuth at the distal end max wdl explain the poor results in peroneal 
netiroirlidphies os tficre is a \er' short trunk with Unrp ancuhtion bettreen 
the hranching of the sciatic and llu niulliph tcrniiml motor hrmches of the 
peroneal 

Tlie length ol time, ot fixation and the method of straightening flexed 
joints has \ancd markedh from one group of nerve surgeons to another It 
has been considered and proved cxj«rimcntall\ that the siituri. line is as 
strons. after two to thru weeks as it vviU become* \\liether tht joint uj to 
be cxtenihd graduulh hv a conlTotlcd method such as a tiirnbiuklc cast, or 
bj the patient himsilf has been the main subject of dispute In the niajoritj 
of the cases in this stiies the extremities wcit kept in the position of choice 
bj casts Ol splints for two to tliriv. wicks depending iii>oii the tension on the 
ncrvi and tlun thw vM.re gradndlv extendevi l»v ngulated txerei-as over a 
pcncul of two to four vveeks 


nisei- NSION 

Althoiuh It Ins hnii considered that tension sliovild not b, ]ib<.P<I on the 
sutun line thti-c an. some theontied and cx|M?riineiital factors in favor of 
placiiu at least minimal tension on the suture l«t< If the nerve is eompletelx 
lax the nerve filirils mav biukle emsmg them to ,.row litcnllv or m a 
direction other than dnvvnw ml into the distal trunk • Wetss ’ m hw discus 
Sion of the plasma clot inctho.1 of suturi mentiomd as one of the adv images 
of this method the tvnduiev of the iitrvt to ntraet putting tW tibnn strands 
of the plasma dot on a stretch and f,iving the ntrvc hbriK a straight path 
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Table M Noufeb or Poop akd Good Besult Nerves in EAtn Te-jezov Grodp 



ruptcd sutures or as a continuous suture These sutures Trere placed so as to 
evert the sheath and leave a smooth closure with the least possible gap for 
scar tissue to enter An apparently more desirable procedure was carried out 
in a few eases An elongated cufif was made from the sheatli at one end, 
usually the proximal, while a similar length of nenc was denuded of sheath 
at the opposite end, and the slieaUis wert then sutured at a point distant from 
the point of contact of the nene Abrds (Pig 4 H) This method should leaic 
the nene fibrils at their point of contact ideally situated according to thi. 
critcrn of ireiss,” in a normal shesth with t slight gap filled with serum, 
separating their ends 

The condition of the none ends at the time of suture was considered of 
such importance that frozen section was done on as nunv eases as possible 
at Wakeman General Hospital The number of coses in which the condition 
q£ the nerve is recorded is so small (lOd) as to be of doubtful significance 
In almost all the cases studied the ncrie ends were fair or good and the 
percentage of each typt m the different groups was esscDliallp thv same except 
jn the group with a tension of 3 (Table \ II) 



The damige to other tissues inelpding muscles tendons and bones as well 
as vascular injury and joint involvement «m evahiated and no significant 
difference was found m the five tension groups 

The vascular suppU of the nerve nnv affect the resiUt in neurorrhaphy 
Although it has been shown that m ordinaiy ntne dissections the cttemal 
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blood stipph for a loiu spttJon of iur\t. ma\ bo lost, without seriousU affect 
in-: the result ‘ ” ” t vimilar Ions mas l»e nn impornnt factor in the results 
followin': repair of lunts Under bnsion This is not dissimihr to the results 
of der\c damage assoriUed with the use of n touMuiiuet, where it was found 
that an injure which would not cause pnuhsis with normal circulation would 
caxLsc parahsis if the blood snppls were cut off In a tourniquet*’ *’ A 
limited exposure of the ncr\t will present serious sasciilar damage in most 
mstanccs Dissection of the ner\e for long dLstaucis prolnhh enables one to 
place hss tension on the suture line but there will bo more sasciilar damage 
and, in addition the ii(i\e will become fixed be scai tissue winch will preient 
stretching of the neisc and place incteised tension on the short, uniucoUcd 
portion of iient \\ith a limited exjHjsure a shorter section of mne is fixul 
hj scir, leasing a louder sCr.ment of tclatiseK normal ucric to stretch m a 
smooth undissccted sheath 

Another fictor which max alTeet the result in am neurorrlnphi is the 


rclatue position of the injun on the none trunk Suture lines at or near 
th« midpoint of the June an mneh more amenable to tension than those at 
either end espeeialh those near the proximal end The tension will lie the 
same on both sides ol the suture line and this will cause j.rntor rclatue 
stretch on the short than on the long limb It is will ueo^nizcd tint the neric 
roots will not stand is much tension is will the distal trunk This fact is 


of great importaiKo in high sciatic and brichnl plexus injuries Itiequalilus 
m length at the distal cud max will explain the poor results in peroneal 
iKUTOTthaphies as there is a xerx short trunk with sharp angulation betsseen 
the branchin,. of the sciatic and the multiple terminal motor branches of the 
peroneal 


The length of titiu of fisitioii and the method of straightenmt, flexed 
joints has \aned markedlx from one r*‘®'>P ®f nerxe surgeons to another It 
has iicen considered and proxod e\|KrimcntaU\ tint the suture line is as 
strong after two to throe weeks os it will become Whether the joint is to 
he extended gndinlh hi a controlKel method such as a tiinihucklc cost, or 
bj (he pitient himself has been the nuin subject of elisjiute In the inajoritx 
ot the cases m this smes the extremities were kept in the iiositinli of choice 
bi exsis 01 splints for two to three weeks depending upon the teasion on the 
nerse and then tliex were gradnaUe extended b» ululated exercises oxer a 
period of two to four weeks 


OTsCLSMOX 

AltboiJ,.)! it has b.ui tonsideied tint tension should not he placed on the 
suture line there ire some theoretical ind experimental factors in faxor of 
Placin, at least minimal tcnsmii on the suture line If the nem is cmpleteh 
lax the lime fihriK maj hmkle rinsing them to ,.roxr latenllx or in a 
dircelioii other than dowaiwanl into the distal trunk’* Weiss” ui Jiis disciis 
■*ion of the plasma clot, iwctliod of snlnre mentioned as one of the adxantagcs 
of this method the tcmlcncs „{ the nerxe to retract putting the fibrin strands 
of the plasma clot on a stretch and ,.uing the lurxc fihnls a stru hi path 



into the (]wtal stump The same should hold true with a suture line under 
tension the epineimum bcmR in close approxiraation with the nene fibrils 
tending to pull opart in a semm Hood clot 

It has been suggested that e\en if the suture line holds the tension on 
tho nerve itself will result in iiicparable damage, heciijst of tearing of nerve 
fibnls and hemorrhage ' ’ Bj experunent, this In? been more or less dia 

proved Dennj ’ showed on the intsct nerve that liemorrhage occurred rarelj, 
onl^ with extreme tension and that the first structure to give waj was the 
sheath rather than tht nene fihnls themselves ^^lth marked tension there 
was beading of the nerve fibrils, but no actual tear Lven with a stretch 
sufficient to increase the nene length 100 per cent there was paralvsis be 
ginning twentj four hours after the injury but complete return of function 
withm two months Tskimoto * showed that a tension e/jiinalent to a weight 
of 32 kg was necessarv to cause *1 temporary loss of function Alitchell’ 
stated that a nerve could be stretched three quarters mch for each two inches 
of length ‘^anden® and rnzier- came to the conclusion (from cbmeat 
material) that moderate stretch of the nene was not too detrimental Sanders 
suggested a stretch of 10 per cent of the molulired length of the nerve might 
be applied without dsmage but that 30 per cent might he harmful even if 
applied in two stages Fraricr stated the maximum stretch should not exec«l 
7 to 8 cm jMthongh manj of the cases of this siries esjuinlJv those in thi 
group with a tension of 4 exceeded the 10 per cent or 7 to 8 cm maxima thc> 
never approached the tension indicated bj the otlici authors Tho following 
case is of interest m this regard 

Casf SO-^Tlu) solilitr list a wvere (rutlenng woaoJ of the luetint aide of tht aahle 
BDil foot At eiplomtion, tUo Berve enJa w«r« found t» be scpuTatail by 14 cui tad nfter 
oxtisien of ueuromRa tin. gcip wsa J6 m Aft»r mohiliwtion of the mrve to iho popliteal 
apwe it iMi« fuHSibla to eutnre the tibisl trunk to the plantar serves with a trnsion of 
3 0 ailk etav autur«* aiid a 000000 ailk nioDing IcM-k adteh la the ahantli were uwd 
Unfortunately, the patient «!evefopel miniogitia ant au«<‘umb d on the foiirti posfopcnttire 

» «. a. . without BviJence 
hout ita Uogth 
atfui furr 

This Case, with its complete jvatholoaW. stuilj Uiids to support the opinion 
of those who hold that definite tension ne«I not sorioiislj damag. a nerve 
The end results m this series of cases indicate that this opinion is valid and 
that, if neces-sarj one should not hesitate to appiv tension m onhr to approxi 
mate the ends of the mne in neurorrhsphy 


CONCLUSIOXS 

3 Slight to moderate tuision on the suture line m peri/iheraJ nene 
siirgtrj is*not liarmful and m-ij U. beneficial vnth proper attention to detail 

Maximum tension although not desirable maj result in satisfaetorv 
return of function even m the occasional msc vnth a small gap remaining 
between the nerve ends 

3 maximum tension on the sntare Ime m probiLlj j.refirahk It, a nirvc 
graft in the human being 
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4 A method of suture for use in neurorrhaplij is described Vo cases in 
which this method was used had suture line sepintion e\en with maximal 
tension 
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SOAIL DISABILITIES OP THP KNFL 
A STAl!S'nC\L SUR\T\ 

Bwmom) L Boirgf, MD, JIinsfmou'' AIi'Js 
|~\IbABlLITA of the kiict joint as the result of discisc or iiijiin, js not 
I—/ ail uncommon piohlcin presented to the ecncml siirscoii Therofore it 
IS dosucd to puscnt some clinic il data of patienla with internal derani,enicnt 
of the lince joint and to indicate the use^ of a sioiplt constructed djTiamonieter 
n« It iinj he applied m the treatment of snth disabilities 

There ucrc 2S3 patients or 15 ptr etnt of ‘')4(j7 patunts admitted to 
Diner (tciicral Hospital Augusta Ga dining a peiiod of elesin months m 
1043 \Mth disahilits of the hnee joint These s\eic divided as follows 
arthritis 42, sjnovitis 5T sprain and strain 13 dislocation of i>atclla 2 inter 
stitial calcification about the knee joint 6 psvchosomatic diseist* 17 and 
internal doringmunt of the knee joint 14C Of the lattci 73 patiinls not 
selected foi ojKiatioii were treated eoiisenaliich Jn bed nst, traction cast 
asiiiration i-ridunted phjsiotherapj and niiisde training In the tourse of 
rehabilitation an estuuution of the rate of roeoverv of the (juadrietps muscle 
group and htcr the «ei,?bt bcarnu power of the cstrcniitj cm be aided hi 
ohjcctivi mnsele powei tests 

ti wuiTtov 01 Tin t\TF\sojc iircfUMsii or tut K\n \ nt'^cn roiuw tjst 
Correction of patholcvie (ondilions losponsible for intirnal diraii„tmcnt 
without undue dehj is imi»ortint but dpiallj necessirj before secure im 
limited function can bt obtiineil is rccoverj of lost inusclo power and volume 
which jiivarnblj affects the crteiisor nueliamsm of on injiirul knee* “ Tin 
diiUeullv in estunuting the e\lint and idt* of ucoverv promptevl the mi 
piovHioii of n ciicular scale with a short acting t,iaMtv hvei (appiosimatelv 
14 inehos) as a djaiamometei (hi^ 1) for nieisiicmg tlie power of the quadri 
ceps and a'sociafcd groups of imisiles In ptrfonning the spiine veah tist 
the warmth of the hg was dcteimincd hj palpation and previous innsure 
nunts of the cirivmifiunct of the thuli and leg were chocked Tla tests wdt 
not made in the presence of other pilients the pitient was uiinhfc to ohstivc 
the recording of the scale and no rommcnla were made cxeipt cncoiincimcnt 
to produce masinuim muscular lonlraction 

The results of innumerable tests on fortv patients cluring tliiir ruondition 
in'' process indicated icrlain pcnnis!.iHe inferences (1) Tin imxiinum os 
tensor strength of the thigh muscles ranges from 'W to 170 pounds (2) The 
pro^riss of muscle restoration ran be secuntelv charted hi ripeated csanii 
nations (3) The response to massage phvbicsl tber-ipv and oseicisi. maj be 
ohsened bv ditecting difTerence:, of muscle strength at infcnsl lo-cxmiinntions 
f41 hiccssivc treatment or exercise mav l« first noticed bj failure of inerrns 
in'' muscular power During pinods of insetmtv little change and somctimis 



DrS\BIHTIES OF KME 


771 


raind dunurat.ci in muMli poMCr naa rccordid Failure lo ''orl- or 
tmplormmt o£ rrotiction ot the catreiniti 1 .} tin, l"ticul, i» rctortti b> no 
incrcaao in poorr ^ Tin to„M and height ot tin- pHiciil arc not cgnilicuit 
111 determining tin poutr ot the (iiiadnctps ( 0 ) Attopli. dote Hot mlieatc 
llie aotnal poivtr ot tlic iititdnript entensoi „rolip Increment m immiU 
Strength Ins M\o^^c■t3 <ivn«liK.«.ps evrstsc wi'h Ji to >0 ivcr <cnt 

imiense in imisclP iiiA\tr withimt iiiereisi in thf sohimp ot tht thiji nuistks 



Fte I — ft tittut" tiptlriB r<il u 1 as Otni<non)«t r fnr te Unit fiuti1ricep« mo'W'Ie 

b / St rt cin» I EelnB flutsl i«» tsm I«j I hO* t <a)i\aK but r r I'-al hot of 'arl'We 
» 1 lit as 0 Irsl i lio PItal slijpw nai si to aoodsn molv for u ■* in pnnS cnl<t test 


SuIiHtniciUh It WAS Icamcjl that an adaptstion of the scil» tOst 

(i\ Ian\elt*' hs«l hocn inn»rov^i*«l Upcsntl' ^eliwicr" snd Mdoh” 
h«^c eniplnjcd innrt ifTirienth the bamc |»rmejplc for nvH’vnju wiisciilir 
stretiffth lewe'” his detemunetl the rtlialnbtr of the sprin^ scili method 
In mcsiis of a conipantne stmh \nlli the ust. of the ohttronnozram He 
plotted the mine of the {«o methods i^amst eafh other nid showinl the close 
nlationsUip Utneen ekettomotisc forte and ^o\unt^T\ inMs.mIir contraction 

SUJCTJOS \M> iBrV'RX'tlO's OP IXTIENTS I OR inMsCtCTO>I\ 

In penertl it mat bo st itwl that a careful estimate of the patient in the 
ticht of his occHjiatjon his attitude desire for norh jiliisleal and technical 
tUncss JiRSv a direit Wann^ upon thi iisofnlnevs of an ojicrtfirin I irpeh 



S03IE mSABILlTILS 01 TIIL KNEL 
A STv-n-mcM. Simviv 

RwitovD t BinRr» ^[D Sfi\NHPons, AIiw 

D isability of tho Kikc jumt, is the nsuU of disease or iiijun is not 
an uncommon jiroblcm presented to the mineral surgeon Tlierefoa it 
IS desired to pIt^ent some clinical data of patients with internal deranffement 
of tlie Jviici joint and to indicate the uses of a simph cojisfnicted djTiamometer 
S'- It mas bi applied in the livatment of surli disa)«Jitic? 

TJieic wen. QS3 patients or 1 1 pn cent nf '»4f;7 jntients admitted to 
fllucr QtnenI Hospital Atijpista fia dtiiin^ a period of elneij months in 
1943, uifli disalnlitv of the knee joint These wcic divided as follows 
arthritis 42, sjnovntis o7 spinin and strain It dislocation of patella 2, inter 
stitial cilcifiiation ahoiit thi Inec joint b, ps'chosomatie disetse* 17 and 
intcinal denn^^ement of the knee joint I4C t’f the litter, 73 jntients not 
selected fot opention were ticated eon\erv«tivclv bv hul rest tnetioii exst 
isjnntion tiadiiatnl iihjsiotheripj and inii«c!e tniimig In the coiiise of 
rehabdUation an estim ition of the rate of leeoverv of the »nndneeps rniisch 
groujv ami liter the wei},ht bearing pow«i of tin. exfrtnufj cm be aided In 
olijpctne imiAcle powei tests 

rv VLUVTiov or Tiit, fxtfN'-oi wicin»ii'-ii or riir km-e i ittstic powfcu ti-st 
C omelion of pithoiogic vondilions resjionsiblc for internal dcran^cinent 
without undue dohn is imjxirlnnf hut eqnalh nectvsaiv before sefurc iin 
limited fnntfion can be obt lined is reco'erv of Jo^t nuistlc power and loliinie 
which invariablj atleets the extinsor mtcliini'm of an lUjnretJ knee* '* The 
diflicultj in ostinntmg the c’ctenl and nie of recovers prompted the im 
provision of i circiihi scale with \ slioit lefin^ crnvitv lever (oppioximaten 
14 inches) os a djnamomefei (hig 1) for measuring the povror of the qiiadn 
ctjvs linl assoemted Rroups of miisehs In perfonnin. the spring scife test 
the vviiriiifli of tilt It„ vvss deteinunid bt piljution and jntvioas mcisari 
ments of the cireiimlcrPiiee of thi tlii„Ii ami leg were cheeked TIi< tests wiie 
not mode in the proenci ol other pitiijits the pitient w is lUiabk to cibserve 
the recordiD,! of the '•cab and no (ommeiits were made eseept encoiiragemcnt 
to produce miximiini miisuilsr lontraction 

The results of inniimernMc tests on forts patients diiniiB thiir inomiitioii 
iE<’ jitoeess jndieitccl eeitain jvemisybK iiifLumcs (I) Tin, maximum cx 
tensor strength of (ht thuh muscles ra«..is from ‘>0 to 2'>0 jmimds (2/ Tru 
progress of mmtle restoration tan lie atiuntilv thirted l<v repi ited cxami 
natrons (3) The resjionse to massage phvsical thirips iml exeieisv max k 
observed b) do'cetir. didcrcnpes of muscle stiength at mteivai u (xuimiitions 
(4, E.t.Wi.nc tmtment or mn b. fcl m.tmj In fiilur, of .nt.o,. 

mg mmciilar ponir D»rai_ p.n«K of ■momit. Imie ol,™-o onJ oomtMm.o 

nwise! forpuhllctti n s , I -0 J»ls 
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rapid diminution in miKcle i«raer a an recofd-a Failure to iiort or the 
ennWeM oE protiotion ot the eatrcimta bj the p-itnut ,s reflated ba no 
IMieasc lit poaaer (a) The hcitht and aactght of the patient are not syniBeant 
m detemimn, the poarer of the qnadneeps (61 hiropba doea not imlica e 
the actual poaaer of the qnadmepa eatcnaoi uronp Inereiiieiit in mtiacle 
strenelh liae folloiied indiialMona qiiadncejaa laeici'e aail'i Bo to Jf> per cent 
lucre ise m muscle poaaer aaithonl incrpise ill the aoliime ot tin thleh naaiseles 



Subshquciith It Mas karntd that m adaptation of the ‘.pnn-, scale test 
doscnlipi] Jm Ixtiatt*' *' had liecn iroprovistd fictinth Schmier’® and "Mileh” 
ha\e emploscd more cfficipiith thi same principle foi as'jct.sjn^ niiscnlar 
strength Icmcv' his ditcrmined the reltalnlif^ of the spnuc- scik method 
h' means of a compaistnc stndt with the use of the cUctrofnao_ram He 
plotted the lahic of the two methods a.,ninst caih other and showed the close 
relationslup !>t tween eketromotue force and snluntars mustular contraction 

SLLECTlON cND rpti SIHtIOX Ot rVTIfNtS TOR JtrM^CTOJfV 
In general it mat he stated that a carefni estimite of the patient jn the 
light of hi> occiipanon his attitude desire for work phjMcal and technical 
fitness ln\e a direct kann? upon the u*«lulnes.s of an opt ration Largph 
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Nc^vembtr 1949 

l^atn-Jits uerc selected for tnenisecctom^ nhosc injurj had been incurred in 
line of dutj, md were not comphcited l >3 associated injuries such as osteo 
chondritis dissecans, instability of the knee joint as the result of injury to the 
cruentc or collateral ligaments, arthritis chondromalacia of tlie patella, or 
severe traumatic synovitis'* In addition to the usual preoperafne care at 
tention was given to the correctimi of hypotonia and ntrophj of the quadriceps 
CKfensor muscles, m an effort to achieve some preoperative restoration of 
muscle function and to have the patient well trained for postoperative exercises 
Each case was individualized and desirable nonvveight beanng evercibes were 
instituted 

Exercises — 

1 Quadriceps extensor setting 1 000 or more tunes a day 

2 Patient supine m bed flexes the thigh to right angle and with weighted 
bag tied to the foot he slowly extends and flexes the leg 

3 patient prone in bed, foot in slipper which is attached through a pulley 
to a weighted bag actnelv flexes and extends the leg against resistance 
(Fig 2} 



Such iionweight bearing exercises when cmplojeil strcniioiisU wire not 
associated with signs of joint irritation or subjective complaints Progress 
was cheeked hv nieastrrcfnenfs o[ the leg lolante and the dyTiamwneter tests 


MLMSCfcCTOVIT 

Two instruments were consimcted (lie, 3) from sharp periosteal elevators 
for excision of the medial semilunar cartilaoC through an anterior incision 
into the joint A modified Jones inusion was used in the sKm The incision 
mto tte jomt ixtendcd from « point the leg hone.ng et o r, ht „„gle 15 
fo the anicil att-Jchroeiit of the ligamentum patellae obliquely 
T' and DOstcTior dividing the fibrous fanlifcc membrane ot the tibial 
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coronarj ligament Tlie cartilatjc uas usoall} freed nntenorlj with ease The 
liberation of the central portion of the cartilage was begun b^ the ilclnieation 
of the superior and infcrioi taiisuhr reflections which were separate!) diiided 
along the peripher\ of tin cartilage bj the broad sharp dissector bj means 
of traction tension on the cartihgi the areolar tissue binding the cartilage to 
the parallel portion of the tibial collateral ligament is made taut and easilj 
separated avith the dissector 

The oblique portion of the tibial collateral ligament is inseparablj united 
to the joint capsule postenorh and, accordingl}, has been demonstrated” ** 
to be joined to the iiieniseas The knee is hjperfleaed allowing the tibial 
collateril Uganw.nt to slide baekwaid ]w.rmiUm^ easier acetss to the posteiior 



•*“ ‘■‘“'’■'“S' "rosurc could be further 

mproied ba adduction or abduction and rotation of the tibia on the femur 
pressure on the postenor joint capsule The narrow 
thefibr "f *0 dnidc the superior and inferior capsular folds and 

the fibrous tissue uniting the eapsuk and the fibrocartilage Tlie freed cartilage 
13 dLslocated into the mtereondilar notch and its posterior limb between tL 
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lateral nitni’^cus and the posttiior ciimatc hgnrafiit is dnided under direct 
Msion with the broad disscctoi Those instnimonts were a satisfactorj- addition 
to tbe iisinl deuces einploicd to iomon tlie semdiinai cartilage* 

Portj one of fortj nine jiaticnts operated upon foi internal deiangtment 
of the hnce joint were found to hasc injuries of the stniilunar cartilage The 
memscub injuries uei-e di\id»d into three groups, longitudinal tears eomplctelj 
amised oxiipt for anterior and posterior attachments, and loose semilunar 
cartilages 

The lai,.«st group, tliirietn of forts one jiatients sustained longitudinal 
tears of the semilunar cartilage of the imeivct handle tvpe The average 
duration of disnsu was fourteen months The svniptoms and clinical findings 
were fairlj tonstant and permitted an accurate diagnosis 

I ompletolv avulsed cailila^es attJchcJ antenorh and posteriorlj with 
the free poition hnig m iht wtt Hombitr nnuh were found in eight eases 
Tlierc weie five patients with tears of the aoKriot jiortion of the cartilage, 
SIX with teaix of the middle portion, and four posfenoi cartilage tears These 
men had sustained their injuries iwontv one months prior to an average of 
flftj two hospital (lavs hcfoit surgerv In this anahsis there were no charac 
teristic lompl lints oi* flndiivs on plnsical (lamination which would permit 
a diagnosis of the position ol a partial tear of the cartilagi Brown’ has 
reported the unrelnbilifj of VcMurroj 'a sign in tears of the posterior portion 
of the cartilage In the absence of finding an accountable lesion in the anterior 
joint compartment the surgion is committed to removal of the entire cartilage 
on the suspicion of a jmstcrior tear 

Jn hvt fflsis csuminatioii of Iht mcnisti at opiration showed no fracture 
or dislocation of the cartilage but there was defenite looseness bovond that 
considcrvd normal In addition the infrapatellar fat pad and adjacent 
sjtiodum vrerc livpLrtrophied the cause of disahilitj was undetermined The 
hisforj of these patients «as not unhke that feuen lor longitudinal tears ol 
the eartila„e Two patients were found to have hjportrophy of the infra 
patellar fat pad in the absence of am injury to the imeiate ligaments or oh- 
iiormaht} of the sduiluiiar cnrtilagts The liislorv and phjsical examination 
were not pathognomoiue of the condition found at operation I recurrent 
cj«t oi tlic literal caitilagi vvbKii proud to have !>ecn incoinpkteh lemoved 
and ronnectid with the lateral cartili„(- was total!} removed hj means of 
two incisions into the joint capsule as cmploved bv Cave and others’* ’* 

susiviASv in rouow in* srunv 

A follow up qiK'fionwtin pjtwnpfid by an taiJier evperjime,” was sent 
through militarj chaniieh. to each man three months or more after leaving the 
hospital Sixtv five per (ont rtpliid V "sulisCfiiicnt study hj Cave and others 
shows the thoroughness ot such toUow up studies when piirsued with un 
interrupted (ontimutv of iflort *t the time this atudj was tcrminatedt lO'i 
■■ 1 DoaUig’* hmr rn«iUy <l iicrilwrf eemllunAr^ card! 

^th're re^^’lnJ'on'l'^'ui 

•* plannfl 



Dl'?AmUTIES OF KVEE 


no 

msii »ere returned to d.iti and "1 'rert serirateil tiom the eirMrc for dr, 
a\>\\\V’? o? 112 to whom quistionnuros were ‘•i.nt hul \)t-'en dis(har}n.a 

from the hospital four or morL months Scsciitj one itplies were rtcci.eil 
The^e indicate GO per cent contmntcl inilitm diit\ Lcs^s than 00 per 
cent of the mui separated Irom the stniet returned their qiiestionnains, how 
eier, 90 per cent ot those who rtplud were i>eiformin,r work eoinparaWe tn 
limited miiitarc seriicc 


SUMMVri 

More thin 50 per cent ot hnic elisalnlnies. ivlvwhn^ Iriictwre n\c\ dis 
location were found to he the result of intcmnl dtrm.,tment ot thesi one half 
requited siir^ieil tuatinent 

Meiiisccctonn is an isvcntial paU ot coruttm.. mterml dcnngiintnt of 
the kiiet joint hut m the ahsentt ol loslovatiou ot qiiidriccps miistlc slienpth 
full weijit btinnc power of the 1‘2 will he dehttd '^iiucKiiis an ctnirallj 
carelc‘'S os applied pin sioJoa’ists m coinlnniii„ siir,j!tal interiention iiid ot 
cepted tman« of iistonn^ qindiic-ps Timsdc power m the tnUmint of knee, 
joint disohihtj Postmciiisecetonu comphmts m ci-hticii men were found to 
be due in more than one hah to qiiadruep itiopln and in two lucausc of 
ineompletc remonl of the scnuluuu caitila,.*. 

The spnn* aeift muscle list is suitibh lot emphnnunl as an ohjttlnt 
mtins of deteiiniuinc the pio^ress of quadriceps imivlo rccotcri after injina 
or arthrntonn of the Knto joint lailuic to issu corrccth quadriceps 
restoration nia^ be the rtauU of n®t cmplocm^ such ‘ud'jectnc uu iswicmcnts 
Undue dclav ol dioudrcelojui is uncbsirahk as it allows diiclopment ot 
quadriceps atropln and often tniims to the iruculir sort ices of tlie fcnnir 
In adeciuatc follow up siiuh mi all patients treated in militan hospit ils and 
also those sipatated fiom the service is <lesuihU. m order to (on-ciu the 
fighting strength ot the amn hv ascirtamuig the effect of impiovcd siir„icd] 
and medical treatment 
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lateral inpniscii>. and the ijoskiioi tarciate ligament is dnided under diiect 
MMOii wifli the broad diShWtor These instruments \acre a satisfactorj addition 
to lilt usual dc.\]ccs cniplo)«l to remost, {fit semilnnar cartilasro* 

lortj-onc of forts nine patients operated upon for internal derangement 
of the knci joint ssero found to liase injuries of the semilunar cartilage The 
meniscus injuries sserc diridei) into three groups, longitudinal tears, completelj 
aauLstd except for anterior and posteiior attachments, and loose scmihmar 
cartilages 

The lai„tst gioiip, thirteen of torts one patients sustained longitudinal 
lear& of the semilunar eartihnC of the liiickot handle fipe The aaerage 
duration of disetsi uas fourteen months The ssmptoms and clinical findings 
uerc fairlj constant and permitted an Accuritc diagnosis 

Cnmplcteh aaiilscd eirfih„cs atttche<l intenorli and postenorlj nith 
tin free portion hin„ in the inti icondcfar notch irere found m eight cases 
There weio fiic patients with tears of the anterior portion of the cartilage 
SIX with tears of the middlt |>ortioii and four posterior cartilage tears These 
men hacf sustained their Jigiincs (went\-cme months prior to an avenge of 
flftj two hospital davs Ufoii surgetv In this anaivsis there were no tharie 
tenstie compliiiits oi* findiut.s on phvsieal examination which would permit 
a diagnosis of the position of a partul tear of the cartilage Browai* has 
leporled the umclnbilitv of ^IcMurrjv s sign in teai-s of the posterior portion 
of tlie cattilani In the abseno. of finding an account iMc lesion in the anterior 
joint comparfincnt the iurgion is committed to removal of the entire cartilage 
on the suspicion of a jmstirioi ttai 

In flvt casts cNamtnalion of the imnissi at npiration allowed no fracture 
or dislocation of the titfdue hut then w is thfiinfe loovtness lieiond that 
considered nornial fn addition the mfiapatellar fat pad and adjacent 
synovium were hviiertioplned tin cause of disibilitj was undeformnied The 
liislorj of these patients was not unlike that given for longitudinal tears of 
the cartila-,c Two patients wcit found to have Inpcrtroiihv of the infra 
pattllvr fit pad in the aWme of aiu injiirj to the cniciatc ligaments or ab 
normalitv of tin sinulunar railiJagis Ihc historv and phjsicul iximiiiation 
were not patlio„nomomc of the condition found at opcntion \ reciirient 
f\st of the latiidl caitdige which pnivtd to have ifen iiiiompjiti.lv removed 
and connected with tht laliral vartilige was totally lemoved bj means of 
two incisions into the joint cajisiUe as emplovctl hv Cave ami others” ” 


-UJIWVBV OF lOLLOW UP STI HV 

k follovv up nuisfioiinairt prompUd liv an earlier experieme ’ was sent 
{Iuoii"li niihfarv fbanmJs to ladi man thm. montlLs or more after leaving the 
hospvt'vl bixtv five per f«nt rvplnd A sirtiscquent rtudv l.v Cave and others 
sl.o«s «.( ..t suih tollmiiip Mudin »)ieii pursued u.tli i.n 

urtmupted coM.iin.ls .d .ffort *1 Hu »<« »tndj teimin.Kelf 105 

(oe* have ae^crlb, 1 inllunar cartlltr« , hnlv«a 


OLD UNITED AND UNUNITED FRACTURES OF THE PATELLA 
Jack Pasciiall Jr , M D ,* Ralph K GnOsiiLEi, II D ,1 sv.'sy 
■\IALC0LM B Dockeptt, M D t Rochester JIinn 

T here are ^erj few references m the literature about the treatment of 
ununitcd fractures of the patella before the deiclopment of aseptic surgery ’ 
Nonunions after patellar fractures were so common that they were accepted as 
good results In 1878, ‘Wjeth* reported an unsuccessful attempt to obtain 
bom union by injection of sheep marrow between the fragments In 1881, 2 
cases of ununited fracture of the patella were reported’ m w Inch fixation of the 
fragments with siher wnre was successful Internal fiAation gridunllj Lecame 
accepted as the treatment of choice and the onlj disaffretment among surgeons 
concerned the method to be used Various surgeons reported their techniques 
and each one felt that hi-, method ms the best ‘ * In 1915, Phemister reported 
on the use of grafts of free fascia lata to connect the fraj,mcnts In 1927, 
Gallic and LeMesuner’ reported their method of repair, thej used fascia or a 
segment of the Achilles tendon In 192b, Alhee’ recommended the use of an 
autogenous bone graft to hold the fragments and stimulate union 

The xaluo of partial ercision of the patella m treating imumted fractures 
was recognized shortlj after Thomson’® reported its use for acute fractures in 
1935 Since then ’'hltner” and Pnnee' ha\e recommended partial excision 
for ununited fractures Total excision of the patella for uminited tractures was 
reported as earlj as 1908 by Ro-,ers” He made two icrv liold statements for 
his time (1) ‘ The patella can be remoxed when ununited and perfect flevion 
and extension procured and (2) The pxtella should be remoxed xxhen 
nuumted or when repeated fracturing occurs ” This method of treating 
ununited fractures did not gam faxor until, as a result of Brooke’s articles in 
1937’*” total excision became more xxidelj used for acute fractures In 
1933 Tippett” reported 3 eases ui which ummited fractures were treated bj 
total excision In 1941 the same surgeon” recommended total exciaion of the 
patella in a case of fracture of the patella complicated b\ patellofemoral 
arthritis In 1942 Vass and Paries** preferred totTl excision as the treatment 
for selected ca^'Cs ol patellofemoral arthritis following malunited fractures " 
In 194G Hon^itz and Lambert’* and SlacAusland ® repotted good results in 
cases of ununited and old fractures of the patella treated hx total excision 

CLIMCAL PINDINGS 

Forty two patients, came to the Mayo Clinic between Juiuarx, 1910, and 
January, 1946, because of old fractures, of the patella Thirty eight of ’these 
patients had old ununited fractures and 4 had old united fractures The 
majority of the patients had symptoms and signs of osteoarthritis m the 
m^ed patellofemoral joint The static pam limited motion and muscular 
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: Murray, C R CoinphcaHn;f Faeton » Treaimeat of Injunes to the 3Ieni*ti of the 
Knee Joint Am J fcurg 65 262 *73, 1942 
? Murray C R Treatment of loiariea to the Knee Joint, ^en' England J Med 236 
203 So9 1947 

I Lorett B \\ , and Martin T 0 Certain A«pcct» of Infantile Faralyns Wfh a 
Description of a Method of Muscle Teatiag J A- M A 66 729 733, 191G 
) Lovett R U aaJ ^fartin E O The Spring Balance Mu lIo Tost, Am J Orthop 
burg 14 415-424, 1910 

3 Bclimier, K Research AVorh on a More Precise Method of Detemuninff Mus U 
fctrengtli in roliomyilitis latienti, Keir Muscle Tester J Bone & Joint Burg 
27 317 326, 1945 

' Alilch, n Measuriment of Mustte Strength J Bono & Joint Surg 27 137141 1045 
8 Lewey, F IT, Knhn M G, Tr, and Jnditshi J T A Standardized Method for 
Assessing the ‘■trength of Jlaal and Foot Mustlc* “surg, Gyncc 4 Obst 85 
78 j 793 J94i 

) Cove E F, Roue c B and Yee 1*. B K. Election of Cases for Arlhrotomy of the 
Kneo in an 0\er eaa Oenerol Oospital, J Cone A Joint Surg 27 rOJ 60' l94o 
1 Buirge B F A ^harp Dissector for Mem cocfomy, ‘Sl'boert 16 9j6 Oo^ 1941 
I Brantjgso O C anl \ohell \ F The Tibial CoIIatenI Ijgament Its FuBCtions 
Its Bursif and Its Relilioa to the Medial Menwius, J Done A Joint Surg 25 
121 331 1943 . . 

■ Braotigan O C and 1 o hell A F The Sfcchmics of the I igaments and Menisci 

of the Knee Joint J Bone A Joint Surg 23 44 00 19U 

J Morrison CM A Rew Knee Curtilage Knife U ^ '•av It Ball. 44 401 405 1943 
I Donning F IlaeolJ Scniilunae Cartilage Kniies J Bone k Joint ’’urg 30 241 -« 
194S (PresmteiJ in a motion picture mlitled Arthrotomv of the Kn« and 
demonstrated in a “'K-ntifie Eahibit at the \nnoal 3feetiag of the \tnenean 
' o - *.• r*k > gu III Jan CO IP'i'’ ) _ . 
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OLD UXITED AN*D UKUMTFD PK VCTURF5 OP THE PATELLA 
Jack Paschuj. Jp , AI D • Ralph K Ohobmlea, II D t akd 
■Malcolm B Dockertv MD,i Bochesteb, JIinn 

T here are ACrj few references m the hlcnture about the treatment of 
unumted fractures of the patella before the dcxelopment of aseptic surges > 
Nonunions after patellar fractures were so common that thcA were accepted ns 
good results In 1878, INveth* reported an unsuccessful attempt to obtain 
bonA union bA injection of sheep marrow between the fragments In 16S1, 2 
casts of ununitcd fracture of the patilla wire reported* m which fivation of the 
fragments with silver wire was successful Internal fixation gradually became 
accepted as the treatment of choice and the oiih disagreement among surgeons 
concerned the method to be xiscil Various surgeons reported their techniques 
and each one felt that his method was the best * ♦ In 1915, PhemMer* reported 
on the use of grafts of free fascia lata to connect the fragraoiits In 1927, 
Gallie and Le'Mcsuner* reported their method of repair thtv usud fascia or a 
segment of the Achilles tendon In 192S, AIbcc* recommended the use of an 
autogenous bone graft to hold the fragments and stimulate union 

Tbe value of partial excision of the patella in treating ummitid fractures 
was recognized shorth after Thomson’* reported its u.'^e for acute fractures in 
193o Since then Aliltnee*’ and Pemee'* have tceomrnendcd partial excision 
for unuiuted fractures Total excision of the patella for ununitid fractures was 
reported a» earlv as 190'' bj Rogers'* He made two verv bold statements for 
his time (1) ‘The patella can be removed when umimted and j>erfect flexion 
and extension procured and (2) “The patella should be removed when 

unumted or when repeated fraclunng occurs ’ This method of tnatiiie 
unumted fractures did not gam favor until, as a nsult of Brooke s articles in 
1937,“ ” total cxetsion became more widvlj used for acute fractures In 
1938, Tippett’* reported 3 cxms m which unumted fraeturvs wert treated bv 
total excision In 1941 the sanit surgeon” recommended total exciaion of the 
patella in a case of fnetun of the patella complicated hv patellofemoral 
arthritis In 1942 '>\ass and Davies’* preferred total excision as the treatment 
for selected eases of patellofemoral arthritis following maliinited fractures 
In 194G Honvitz and Lambert’* and AlacAuslaiid” reported good results in 
cases of unumted and old fractures of the patcUa treated b\ total excision 


CUMCVL FlKDIXCs 

Forty two patients came to the Mavo Climc between Jaiiuaiv, 1910 and 
January 1946 because of old fractures of the patella Thirtj eight of these 
patients had old unumted fractures and 4 had old umtid fractures The 
majority of the patients had svmptoms and signs of ostco-arthritis in the 
m^ed patellofemoral joint Tbe static pam, limited motion and muscular 
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atrophj fiom wliirlj tlirst. piticiiH wire fjpicnl of this tvpc of 

irthntis no«t\ei rointf,cn<wranis in most mstinecs did not show CMdence 
of marJvi-d csfto arthnli* (htn^t^ In the 4 oises of old united fractures, there 
were snijintj degrtts of irrigulantt and jiertrophic. changes in the patclb 
femot-di joint LorigitinJinaf or chip fincturcs did not occur jn t/us series 
which suggests that in fractims of this l>pe the fragments almost slwais 
unite or it least when thej do not uniti. disability does not result 

It wss possible to freit 11 patients by conscivative incasiires In each 
esse the fneturc did not in\ohe the articular siiifiec and the symptoms and 
suns were minimal ^ome foim ol opoiation was aclnsud for the remaining 71 
patients Eight patients with nnunited fnctuiis and 3 patient with patello 
fimoral arthritis the itsult ot an old imitnl fracture wert. adiiscd to ha\e 
surgical trejtmdit hut refused light patients with old uniinited fracturis 
wen ticafcd In internal fixation using kef lione seiews eati.iit silk, or siher 
niie ^ 1 I 1 ♦ patients wire treated h\ eseision of the smaller fngraent oi frag 
merits li\« p ifelleefomics were done 2 m ctsis of iinnnitcd fractures and 
3 in cases of old united fraeluris with patellofcmorjl arthritis 

Thirty one of the 42 piticnts wtic traced for an aiernge of Dl sears The 
results aie shown m Table I vMI of the paiunts treated bi consinatiic 
measiiics obtained good kshHs Three oi the 9 patients who refused to hare 
aiiroical treatment were traoul fm an nurige of 90 ^ears Jn each ease the 
condition was muth worse ind the symptoms were those of osteoarthritis 
Seven of b patients tmteil In mtciml fivation were traced for an aternge of 
12 J yiirs In 4 eases the condition was not impro'ed and in 2 there was some 
tmproyetucrit the result was eveellent in onJi i ease Sevtn of the D patie/its 
Ui itcd I)' pirtiil eseision wire tneeil for an aven,se of Co jears In 3 cases 
the Ts suits were eseilknt in 4 eases the patients niipiovcd and 1 patient was 
no betiir nl(»i operition than bifou The » pitients who undiiwcnt potcllee 
tomv welt traced tor an airrage ol onij 1 6 jeare In this short period 3 were 
nnproieil and in the other 2 oists the 2 mulb wtfi considtrid excellent On 
»!h basis of tli< relatnch tew patunts we sec that pirlial cstision of ununitcd 
tneturcs resulti-d in mnit inipioyed patients than did the attempts at internal 
tixation Total ixeision i-ive feoo.1 nsulfs in both iinumled fractures and 
symptomatic uhl united fintuiCN 
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Specimens from 15 pitunfsntn itiiIiWc foi pross and microsLOpic studj 
In 9 ca^es. f\ie p'Mients \iad wnderpoin, initial excision for uominion In 5 
cases the entire patcllas were xtndieil in 2 then wt* nonnmon nnd m 3 there 
was nnion with pWeUofiJworal nrthtUis Rcidaecment of irticnhr eartilape In 
fihrons tissue was the prulonun itm" hmlm„ on pross i xamination The icmain 
in'; cartilage showed e\idence of de^inemtion such ns furrowing and fraMtip 
In some specimens erosion extnideil thiou„h to snliehondral hone The sarjinp 
depress of elistortion of the normal pross outline and contour of the speeiniens 
probahls eontrihuted to the diielopnunt of arthritis lt\ tipscttinp the normal 
meehmies of the patcllofemoral Joint Ilild hspcrtrophie Iippms of the 
borders of the articular surface was presint in onh 1 specimen 

■Vlicroscopicalh , in 13 of 15 siHCimctis dcpmeration of the cirtihpc Ind 
taken place which was coiisidcnd more marked tlian normal for the ape of the 
patient The s\ork l>s Ileunett md osso<iales ' on elnnges m the knte joint at 
\flrious apes was used is 1 1mis for the eomptrison II hether or not we should 
libel the clnntos m tlu intilK ‘osteo sithritis’ (depend itnc artlintisl or 
traumatic irthntis ' is an interesting problem The altered staininp clump 
inp of etlls fiNSiirinp sud finsinc irrepulnrits of the hone eirtilnpc zone and 
the rcpisccment of de.cncrating cirtilaps In fibrous tissue are similar to the 
findings of Bennett and nssoentts” and Mhson and oni. of ns (R K G )*’ 
in di,.cmrali\e (ostio ) arthntis lloweser m the irticular cnrtiUpc of the 
patcllas in our series the hhious tissue replacement seemed to be the pro 
domniaiit finding In sonic specimens fibious tissue coieicd the surface of the 
hraline cartilaet and in some areas it filkd iii brpe defects in the cartilage 
Ifoitorer, the chan-cs s*emc«l to be imintfecl aUtmpis at repair rather than 
pure dtptiicration There were mans cMdencis of repair after tianma to the 
patslUs The displacement of cattihge into caucellows hone and replacement 
of the cartila-c h\ hone is a sin ,ood csiniple The ohfts filled with fibrous 
ttsoiii. are also examples In lus studs of amputated specimens obtainosl after 
sesere injurj Soto Hall” obsirseil linear fractures ’ of articular eartilac,t 
and bclicscd thej mialn be f iclors in piwluciiir. depmeration Cos*’ suggested 
that Iraumi to the patella mi^ht cause fiactures m the miiuito girders of 
cancellous subchondral hone and result iii impurment of nutrition and degen 
eration 

Iheri i-, ixpirinuntal isidenec to iiuliiati lint arthritis mil desilop after 
single traumatic inMilts K.s producid what he cilled hjpertrophic arth 
ntis m the pattlloleinoral joints ot rabbits bs crtatiiig deftcl^ m the patelhr 
surface ot the ftnuir Bennett and Bauer • performed similar experiments 
in dogs and found that utbritis dcstlopul oiiB when the patella was displaced 
from its Ud Thts snd Ihit < irtilaci tells lia\i onl\ fKble abiliti tn 
proliferate 1- x].crinHutalh crcitid dtfitls wtrt heakd bj fibrous tissue 
winch on-,iuatcd m ths coiintctist tissue of tJu bont marrow, m the mat^mal 
ssnovial membrane and appmntU, in some instancis from artitular cartlla c 
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In the present study it was difficnlt to be ccrtim where the fibrous tissue 
originated The clefts and defects seemed t© be filled with fibrous tissue ans 
mg from the marrow at leaivt, the fibrous tissue m the defents was continuous 
with the marrow The surface fibrosis was connected with the surroundin<' 
s^mosia and with the fibrous tissue m the defects in the cartilage Some 
fibious tissue ma> haie arisen from the site of the fracture during the process 
of healing The fibrous tissue did not seem to arise from cartila e cells It 
IS impossible to saj when the fibrous tissue was formed but it was present m 
1 paUlla examined four months after the initial mjurj 



KEPOBT OF eXSES 

CiSB 1 — X pli 78 iiiati 29 }ears ol sg:* came (6 the clinic in 1915 Eis chief 

complaint was stiffness in the left hnee The stiffness had resulted from twelre months’ 
unmobilizatitm required to obtain union after a compound fracture of the left femur The 
knee had been manipulated imd r aitrstheeia two months before the patient came to the 
dime He had c^perien »d pain for two weeks after the manipulation and had noticed 
rather marked effusion 

On esanunalion moderate atrophy of the left quadneeps was noted The knee could 
be fully extended but could be flexed rally 40 degre s Roenfgenograids of the left knee 
revealed enden e of an old fracture through the upper pole of the left patella with early 
union (Fig 1, o) 

The patient contmae 1 his duties as hoq«e siuBeon duriog the next two years and was 
xanuned in May 1917 There had been moderate pain «n Hi* knie for about two months 
The* pain was aggrarated by walking climbing stein and changes of weather Results of 
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nomination ^ere e sentnUy tko same a» before, there being onlv W degrees fle^.on 
BoenfeenogTams rereaJed enjenec of bone nmon at the site of tbe j-atetlar Irwtnie (Fig 
1 M, but the articular «urfafe of the patdK hid be otee quite irregular Accordingly, 
atthiotomy was performed through a median parapitelhr inn lon The articular surface 
of the patella was found to be soft and shaggr There wis almost comilete \o=3 of ab^t 
1 0 cm. of cartilage from the medial part and neir tin. lower pole of the pafel a The 
cartilage on the medial femoral condjfe adjacent tn the pofrilar erosion w..s eroded The 
patella was ex-i ei ani the median parapateDar inciaion in the cap ute ms clo«ed without 
sutnnsg the quadriceps tendon to the patellar tendon Quadriceps setting exercises were 
started on the econl po toperafixs dar The patient thrcl ei^-hteen holes of golf four 
weeks after the operation One aear after pntellectoini the jatimt had no paia except 
for that caused hv changes of weather nnl tliat which occosionallv followed climbing 
stairs Full actire extension ind 100 degrees of flmon were pre ent Roentgenograms 
revealed no evidence of aleiivc or os eon fcsi in the qualnceps tenlon (Fig 2 <i) 



J'athologic jjpfcM — The geuenl contonr of the patella was 'lightlv distorted anl 
the arutulir cartilage was soft rough nnl irregulir ‘^haggi stranls of ti sue were 
attached to the surface psriuul.arh in the froximal Jialf (Fig 2 b) frerral microscuprc 
sections revealed a thin lavcr of vas nlar fibrons ti ue that covered llie hvatme cartilage 
m most areas There wag some fibrorarlilage a oeiated with the hvalme cartilage anl 
there was moderate fibnlhtion of the matns The bone cartilage zone w is quite irregular 
and new lamellae of bono were being formed about email blood vessels m the rone of 
c VI cd cartilage (Fig 3 „) The site of the fracture could be identified bv a layer of 
yalw cartilage that w^g displaced into the caniellous bone This cartilage hai been 
mvadpd bv blood ve-sela anl it was being replaced by bine (Fig 3 6) 

Commciif — Thi-. case senes as a good example of pattllur iracltire due to 
mampulatiou The fracture xtas not diseoxered until malunion had occurred 
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Two jpars later pitJlo/emoral artliiitis was present Patellectomj 

resulted in almost tomplett niief of pant and fiO desr^cs increase in motion 
The p^tlioloffio findin,,>< were those, of triunmtic arthritis 
ClSE _ —A profcs'iOBiil footlall jlnpr seers of a/jb fir«t inme to fha clini'' on 
Mav _7 103’ i(e staff t that three jeais aoi fonr months presiousJv he had been thrown 
from hia uiuloresflf and as he fetl he etruek tlu I ft knee agsinst tho ronerete roait At 
the time he sulTereJ nioterfiti pain but naa able to nstk anl ride the niotorejeJo irsaiD 
There was con i]crn)li aoreness s«3 tenJemess in tht jifellsr retion for sis months after 
the acodent but tlie ]istient dil not rpnsnlt n {In iciho Oh sdoiis ion to the cIiqk- Ins 





etkm It rouAl t!<e 




irtlirotoniT wai peiformed and the prozitnal fourth of tlie patella ml founi Ivmg 
a a loo^e V 'dr in tin quadniep expansion' Tliii fragment \\as excised and the 
tendinous tructures were eutore-l back o\er the area Vthve luotiia wa" stirteil h\e necKs 
poatoperatiiely and the patient retnmtl ti» piofe sional foott tll four months after 
surgen In an >rer to a letter of loquirr fifteen xears later the patient sail he had 
slight p\in on severe exertion lot motion anl trength were unlimited 

PiitAolo lie Jsj'ertx — Gm sir the artieoHr surface of the exeis>-l fngnient «X8 uneven 
anl furroweL The surface of the fractare wa9 eorerel with smooth fihrou ti sue Micro 
copnallv the articuhr cartilage ti wired and fraxel ml there nas clumping of the 
cells I ibrous ti ue covered the urfnee lu some areas anl there were clefts and lefects 
in the hralme cartilage which were lillel with fibrous tis ue anl fibres irtiUge The bone 
cartilage rme was quite irregular (lig u) \ heir of nrascular fibrous ti ue covere<l 
tie fracture surface There was aome tibroeartiHge mixed with ttie fibrous ti ue anl the 
urface cells were arrangol in a compact layer three to four cells deep similar to svnovial 
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fi8su« It iQterest.Dg to find that tiu; canceUow hone .nd marrow were normal , 
respects because a« was said, the fragment was found “lyine as a loose bodj it 
quadriceps expansion " j ^ j 


Comment —The fractiu® ^vas produced bj a direct blow nnd there Tvas no 
rent m the quadriceps exp-imion, -Bhich aUotved rather good function with 
little disabilitj r«ising the proximal fragment incrcised th«» strength of the 
knee and decreased the likelihood of disabling traiimitie aithntis in sub- 
sequent jeais Pathologically, there was evidence of eirlj traumatic arthritis 
m the cartilage of the e'ccmd fragment 



Case 3 — i busiDCSsman, 40 venrs of og* cam® to tlic clinic* on Eub 7 1046 llis 
complaints were ditTne's and pain in tto right knee Six montlis previous to Ins odmi sion 
b® bad been in a head 0° collision, and bad suffered fraitures of both boac« of the left 
forearm a compound fra tore of tbe right femur, anl a fraerure of the right kneecap The 
fractures of the forearm were treated by open reluction and internal fixation The frac 
tured femur was treated by traction for stx weeks after which a long leg spica east was 
used for two And ono-half montlis The only tmitmeat for tho fractured pntelln liad been 
the immobtliiafiou used to obtain union of the fractured leniar 

The patient walked with » can* and had a limp caused by tho injured right knee On 
examination tb«e was marked ntropbr of the qoadr»e*pj mu cl of the right thigh. The 
patient could extend the leg full) but flexion was Iinufcd to 10 degrees The patella was 
moderately enlarged and irregular in outline BoentgHiograais rcicolel eviJeoco of an old 
comminutel fracture of the iigM patella with separat«m of tho fragments (Fig 6 a) 

Afthrofomy wm performed tlirongh » median parapafellar incision and the entire 
atella was exciocd Altet this tb* ksw* could be paaslvelr flexed 30 degrees The wound 
dened -ttort H' r*idl« ud to**, del... .,d p. m.i... 

WM Started on the eleventh postoperative day and eonCmce.! rfail® for six weeks at the 
end of which time there vvas 35 degree* 


s motion in tie knee (ISO to ISO degrees) 
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s„ „.na. late, a l.ll.r !.o« Ite pt> «a.aka tlat mot.on ,ema...a Ihe 

same The patient did not return the quosfionnaare , , . fi.» 

niicl,^ J,p,at,-Ea.mmat,0« d ft. patella teeeaW Eio» Jelomtl, d tie 
orfaie (F- 6 b) M.craacop.ealte, tie art.ealat .uiface waa covered with 
fco» t.. u. "oa o™ tbrocartilas. The hjdi.e catUag. wlA ,.o..».a w., covered 
with vaatalar &«». tis.ae aid contaiaed clefta aid defect, tlM with Sbtoo. t.„uc 
Union of the two major fragments was formei fibrous ti sue (tig t) 



CommeJit — This w % good example of the result one should expect if a 
seiereU coimnniuted fracture of the patella is treated Itj immobilization The 
fragments united by means of fibrous li-wsue and the articular surface became 
Touah and irreRular Pitelleetomt increased motion 20 degrees and pretented 
the detelopmcnt of «etere patellofemoral arthriti' 


SUSlMABi AND CONCLt SIGNS 

The thnical ncord* of 42 patients mith old and ununited fractures were 
studied There uere 3b ununited fractures and 4 symptomatic old united 
fractures The lesulti of the yarious methods of treatment were compared 
Specimens ftom 15 cases of old or unumted fractures were studied grossly and 
mieroscopicallj Three interesting cases which illustrate important clinical 
and pathologic findinps were summarized and included 

Lnumted tracturcs of the patella should be treated by total or partial 
excinon If the fracture js> tiansiersp it is often possible to excise the 
smaller fiagment and leaic the larger fragment to reattach to the quadriceps 
or patellar tendon Old ununited comminuted fractures of the patella should 
be treated bv patellectomy 

Disabling traumatic arthritis of the patellofemoral joint resulting from 
fractures of the patella should be treated by patellectomy whether the original 
fracture has united or not 

\ arcing degrees of traumatic arthritis, of Mie patellofemoral joint probably 
develops after all patellar fractures Certainly, some degree of traumatic 
arthritis develops in all cases of old ununited fracture of the patella 
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In our stiKl^ the niajontv of spotimen^ rextilctl degeneration and re 
placement of Imlme lartilaoO fibrous tissne These findings appealed to 
be a combination of cartilage degeneration jiljis the rcsiiKs of injiir\ and repnr 
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CFram the S«rg*«l Scrrict of The Vaunt finm Eo’pila!) 

INTRODLCnON 

D uring the past decade ai mass lotntseno^jpln of the chest has become 
commonplace, increasin'; nwmheis of intrathoraeic tumors arc bein,. 
detected and remo\cd Vmong thezo ate icrtam soiitar\ henijn neurogenic 
tumors (neurofibromas) which characteiisticaU' arc situated in relationship 
to the posterior mediastinum RccentL, wc oWrxed two casts in which a 
tumor of this tvpc was present it a most unusual site Accorduigh we are 
reporting our cases and rc Mewing the Jitcratuie hiicflr in the hope that new 
interest will he aroused lu the subject 

INCIDENCX 

IntrathoraciQ neuroacnir tumors once considered to be quite rare, are 
being reported with incnasing freqiunci Thu\ while Epstein'' m 1937 wss 
able to collect onlj twentj four cns.cs from the entire literature wc estimate 
that approximate!' IhO cases Invc been re<or<led to date If oui owti past 
experience constitutes a criterion, a for gnatcr number of such tumors hate 
been encountered thin repoitcd 


CUASStFlCCTlOV 

The liisto,eiiesia of neurogenic tumors remains a subject of controsers' 
with the result thit the terminohKrs emplo'cd in the literature is not umform 
The last majoiitj ot neurogenic iiitralhoracic tumors mai !>e dmded into 
two mam groups Group 1 mehides those which xiise from the neme sheath, 
Group 2 consists of those which arise Ironi the sjmpsthetU/ nerious sjstem 
Group 1 — Tumors comprjsmg Group 1 ire, for the most part benign in 
mture Thes nns snse from spinal cranial or simpathetie iieiies ® and are 
composed almost alw ass of Imth neui il ami connecln e tissue Theic is con 
siderabk dispute concermiij, the precise element of the ner\o sheath that gi\es 
use to these tumors Certain pitbologists state that the endoneunum and 
perineurium art the pnman source and tliat the lesions therefore are of 
mesodermal origui These oWricrs emplos the dtscriptiie terms ncuro 
fibroma and perimutal fibiohUstoma \notber oioiip of pathologists 
Wieics that tumoi-s of Group 1 arise from the ''thwann cells of the neii 
iilemma and that according!' thej aie ot ectodexmal origin These men 
emplo' the terms neurilenmma and Schwannoma (Stout” recent!' 
stated that at present the consensus is that all benign ner'e sheath tumois 
arc o f ectodermal origin ) 

R«^Kea for publleaUan Jan “O 1W9 
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The literature is hke?\ to confuse the reader further because certain authors 
do not differentiate Lotnedi solitai} benign nerre sheith tumors and tumors 
which constitute part of the widespread neurofibromatosis of von Ilecklmg 
hausen s disease Thus CutJer and Gross* made no such distinction On the 
other hand Stout* offered cettam patholottic and clinical criteria for separat 
ing the afore mcntioued lesions into two distinct cafcaones 

Group 2 — Tumors comprising Group 2 arise from elements of the 
sympathetic nersous sjstetn At times a single tumor mav be composed of 
more than one tjpe of iiene cell*' « Also as pointed out hj Dugan and 
Bhdes,* the tumor mav arise fiom the sheath of IHl sympathetic nerve giving 
rise, to a neurofibroma or neniolemoma Under certain cucumstanees, a tumor 
may be considered as of both sympathetic a»d nenc sheath origin ** *> Thus, 
it becomes obvious that at tinna there ma^ be some oyeriapping of cases in 
Groups 1 and 2 lortunatelj, the precise onem of the tumors under dis 
cussion IS of little practical significance 

Kent and assoeiatca,** after analyzing a laige scries of cases reported 
that the diifercntjatcd sohiai:?, Ihiu^h nmc sheath tumor (neuroSbroma) 
was the moat common ivTc of intrathoricie neurogenic tumor, yvitli the 
ganghoiicuroiaa next in frcquciicj Silvcus and tdarns ' eie of the opinion 
that the neurofibroma is the most common benign mediastinal tumor Our oyvn 
analysis of the litcratiiie indicates that neurofibromas and ganglioneuromas 
haye been reported in almost equal numbers 


INCIDENCE Of HyUrNSNCY 

Kent and co yyorkers’* lepottcd (hat, iit lOj casts of mtcothoncic. tteueo 
genic tumor of all tjpes 37 per cent yyerc malignant On the other hand, 
Maurer and associates'* stated that onH approximately ID per cent of such 
lesions yyere malignant Regirdini, y iiipathctie iierye tiiaioi-s malignancy 
depends upon the degree of cell maturity os is often the rule m other tumors 
arising from specialued tissues Lonceming nerve shcalh tumors Stout states 
that lesions of the solitaiy neunlemoma (neurofibroma) group ore not malig 
oaut In cases of multiple neurofibromatosis hoyyeyer Kosoi'* estimated that 
malignant transformation occurred m approMinattly 13 per cent Cutler and 
Gross’ belieye that certain nciirofibiomas, y%bieh partakt of the characteristics 
of both the neurofibroma and the neuroaCnie fibrosarcoma may become malig 
nant Sui-h lesions groiy more rapidly than Uutgn lesions and often recur 
local]} follo'ying extirpation They do not metastasize, honever From all of 
the foreijOing, it is apparent that the incidence of malignancy m neurogeme 
tumors IS significant and ha-, an important beefing upon thcrap} 


The vast majontj of ilitraUioracic ncuro„enio tumors arise from neural 
deoimla lie "I'l"” «' *“ Pee''"" mediiiiilmiim Thn, 


itfent and associates — 
which 0 solitary, benign neurofibroma waa situated lu the anierior mediastinum 


’ in a senes of 123 eases found only four instances in 
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Occasionallj, a neurofibroma maj assume an hourglass or dumbbell shape, 
^v\th part oi the tuitior hing avithm the posterior niidnstinum and the 
renmtung portion lotnfed in, or near the spinal canal Under such circum 
stances, the lesion maj be assumed to liisc arisen from nerve elements which 
are situated within IhC mediabtiinwi, the sertehral ciiial, or the intervertebral 
foramina ** Solitarj , benign inttathoracic m iirofibromas are a on rarelv found 
in the lateral portions of the chest and m renewing the liter atiire, we were 
able to find reports of onlj two such cases* • Aecordinglj, we arc reporting 
another case of this tjpe the lesion being situated m the anterior arillary 
portion of the chest and arising from one of the intercostal nerves 

CASE RETORTS 

C\SE 1— R F a v*hUe womso was admittel to The Mount Bioai Iloa 

pital oa ‘•ept “ 191 " V)e au e of pam anH the presence of » mass in the right ehest of 
three month* duration Tlire months preoouslr during the eour«e of s periwtic health 
•arrey the ma s nas disroierej on srav exanunalion 



Soon thereafter, tbs patient began to complaio of mUd internuttent discomfort jn the 
substeraal region and anterior portion of (he ngU che^t Thin sens as ocialed with moderate 
endemeas on pre ore in the latter area. Tliere was no cough dyspnea, or hemoptysis at 
, ^‘“5 *"e Illness Be (he umo the patient entered the hospital the pam had 
5 inunish jn jotensitr At no tune had aa^ eonstitntionaA sytoptoms been present 


tegun t 


The past history and fsmihal hi'tory were irTeJeraot 

afo. ^ examination in ibe y osteroantenor fo «wn pi-rformed approaunately one month 
t onset of symptoms di closed an oioti ahalm in the axiUaty portion of the rirhl 
emithorax The shadow extended front (be leeel of the th.rd to the fifth ribs (Fig 1) 
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TJie shoJow Has well deflDud, had mooth eontoim mid h«« of uniform densitr TOpjj 
tiened m thp left oblique position, it m*-i ared 2*j lir mebes m its verti.al and traai 
rerse diam.ters re^pedirel/ The ■ppeireme of the le'oon su^jreflfpj that it x^ai of 
extrapulmonarv onpn anl probablj- ongwated in the thoneu. pinefes The ribs revealed 
no abnormalities (Iig, ") 

On physical evnmination the aweirel to U in et.ellenf health The only 

poiitive phy ical finding euD«is(eJ of modmte tmileme s antenorlj in the right axilla in 
the general repon of the fourth anl hfHi riM and Intirvemng int.rco fal space All 
laboratory findings nere iiegtlire The prc um|ti(e dinsaosii hx« that of a benign tumor 
probably arising frunt the pleura. 



On 't pt X 1847 thoriici tsplorslioa was (erforoisl It one of u* ( \ 
unit inti-atraUieil wliprof xne ox'„in luie tliisis \ sliurt iniisioa ivn made 
the right ojiiUa antcriorl* and the jleuri eoten J through the third intercostal pi 
lesion could not be jsljatc} ndeipjalfh through the exiling sinill iBterc tjl 
> — 1. .1.. .i.-.i ..1. ...• .4 4».. .n4...4.. (nd po Jenor extrrmitiex nf 


aceorJmgli the third nli «as rlmled at tbi antei 
in i ion The doulti IniJ<*i} rib then bts retra tel f ihelnd 
atnormaUly luiialiierl Jt nn« notel at on i 
panetnl pteurn on 1 lav in lone pioximitv l< 
into the Ihorii-v it las eonpletels rerel Ij 
The latter eouU be stripp«» rea hlj from t'le 
in color *tin e it appeaTCl to be intimatelT a 
of the latt T was reniore.! to,re«U«c »itb He atn Iwl ma The 
ahich nas afiU etiecht-d U the .voot inter o tal mu Ic tunll 
n.ob.lire.1 nith several sntutes I i« .U.» l.uttW oniH ««t insti 

the lung rMnfl.4tea t, po ifne P re sure tUm «• 

mcbnique HIS emptoved throughout Th. fl nra ht, no. Iruinci 


high in 
lie The 

if the skin 
rsihorii if 
ic of till 


o the f K 
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'=OLlT\R\ INTR^THOPVCIC NEUPOFIBHO'I ^ 


ViA <^QUr e \'id une\«hitfn!, tlie pitient fl.giharEed from the hos 

pital oa the 'erenth postoperitire iJa> vrtth r mllhe'iUd incision the time of di8 

charge she was svmptom free A ‘mall collectma of fluid which was prfsent at the right 
base, resorbed pontaneou Iv 

Pathologic report of the urgieil 8|;e«iii«n sa follows The specimen consisted 
of a resected portion of rib mei oriag 85 sm in Ituglb with a roufihlr oial'haped ej tic 
mass attached to its inner asiieit The ma a measured ' liv 1 !•> 5 cm It wna toinplete\> 
encapsulated and could be cli eited away from the rib, to which it was attached by fibrous 
tissue The urface of the roa wa smooth and in places was Uiii«li in color plooi 
■s'wne^ fluid, could bo aapiratsl from the mterwi There wna no deatructiou of the rib 
The mterco tal pone eoiili not be idenHUtl The micro ropic ilngnosis was peuro 



a (C» e 1) — F F 
Ms been rcmoiet wUh a 


ration ^ote that tumor 
<JItile.t and replaeel 


\ray examination of the ehe ( {erfonaed fise woehs after operation revealed the 
right tem.thorax to be cle.r (Fig 3) Booag the two se«s mce o] crat.oi, the patient h-u 
remained well and iieral x rav films of the chest hare f-iili i to di close anv evidon e of recur 
ren e of the tuoior 


Our second tasu ouc ut so)itar\ btnign »nfr«p«/iiioHart/ iitnrofibroina was 
eun mort unusual tliaii ihe jJrbt Tumors sut.lt as the one about to be 
tlescMbcd apparentU are esces.snelj rtre Btrtlett and Adams* stated that 
iiiimerous cases of muro'ibi'uTta of the Ian.; ocenmn-r m ton RicUinthanscn’s 
disease hate been re^wled Dowener a tetiew oi the references cited 
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The sliado^ «as well defined had smooth eontour. an! w-js oi un.form dena.tT tVhen 
Viewed m the left oblique position, ,t mea ured 5^4 U 1^6 ,nches m its lertual and tran, 
verse diameters respecfirely The appearance of the Je loa Bupge ted thst ,t wes of 
Mtrapulmonary origin aod probably ongioafrf Ja the thoracic panete? The ribs rerealcd 
no abnormi1j}je« (fig _) 

On phvsical eunnunalirn the patient appeired to »«• in e-vcellent beallh The och 
positive phvHical finding con.isied of moderate tenderne s nnteriorJv ir tl e riefit axu]s m 
the teneral region of flie foortli aod fifth r.b, aal .ofervenmg intercostal space All 
laboratory findings «ere negitive The preaumptne dui„no«i «ia tint of a beniMi tumor 
probably arising from tin. jleora ® ' 



On ‘'Hpt s 1J47 tlioricie exploratioo »a« perform 1 tv one of us (A 8 W T) 
uolvr mtnlnclieal oclopropniie ov»„efl nnt thesia V short in ision Was male high in 
the rit,ht will i antenorli and the pleura entered tliroa„h the Hurd mtvrco'tsl space Tfae 
le ion could not be palpated sdcquately, through the existing small intercostal incision 
aceoriinglj the third nb was di>i]el nt th anterior sal po tenor extremities of the 'Vin 
inusiou Tho JouMy IiiiJed ril then nag rerrgctr t cephxN t and the lotratbirarK 
abnorBialitv iisualized It nns noted at ooce tliai the tumor nas eituatPl outside of tiie 
pariptsl pleura and lay in r-Iose pro-riniity to the foorllt rih llth(u„h (hi tumor extemfert 
into the thorax it ‘S- /■unpJcteJr ovpred bv lU I uiJented tlis overlvmg parietal jletira 
The latter could be slrirpid readilv from th tumor The ni i s was clastic and Vim 1; grav 
m color 'lince it sppesrel to be latiioately attn Iiel to the fourth nb a four in li segment 
of the latter wax remoiel fJoether urtli lie aWUel mi Tie duublv liujed third nb 
which xias still atiachcJ t, tlw aeconl intenustal mo le bundle «Hs replaced nol iin 
mobd.ted With several sutures r.a.uU.n IDOOOO na.ts was instiHeJ into the phuf 
Ihe lung remflated bv po itrve pre or The thorac 
technique waa emploved ftireughonf The [ban iraa Bot JesmeJ 


s uere closed i 
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The po toperauve cour e unevcnlful, thi pali»-nt bemg discharged from the hos 
Bifal oa the «e\enth po toperafi\t dar viilh a ndlheded lacmon M the time of dis 
charge, she was svmptom free \ mall eollcetion of flnid wh'di "as pre ent at the right 
base, resorbed sponfa^ou Ij 

Pathologic report of the t^urgical s|>eeimen was as follow Tlie pecimen consisted 
of a resected portion of rib mei uring a ^ em >n length with a roughly o'al haped cv tic 
ma«a attached to its inner aspect The ma s meayureJ 7 lii t hi 3 cm It was completeli 
encapsulated anl couM be dis eded twav from the nb, to nlnch it «fls attached by fibrous 
tissue The surface of the run a wu smooth and m places ws Hai«h in color Btool 
ftainei fluid could be aspirate<l from the interior There «•»* no de imclion ol the rib 
The interco tal nerce couH not l«e identified The oncroscnpi,* ilngno is was "ncuro 


Stroma 



Tray exsminstion of the chest, performel five netks after operation reresled the 
riR t hemithorax to 1 clear (P>j> 3) During the t«w se^rs ince opeiaton the jatimt has 
*‘^*’'®*’*^ ‘ Inyefsilel tod, do e aoreyilence of recur 


Our vveoud rail. ont. ot solitin benuii iritrajrultiioruir^ nenrofibroma was 
r'en more umtstial than ihp first Tumors such as the one alxnit to Ik 
described apparenth are exccssnch rare Bartlett and Adams stated that 
wtmetows of nturoftbroraa of the lung oeeurnn, m ton Rctklm-lniiscn’s 
Jiwase l,a,i 1«„ rewrtPd Iloweicr a miov ol II, e references eited 
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revealed only one such tase and in the aforementioned case, sarcomatous 
in\ol\cmcnt of the lungs was found Blam“ reported a case of von Rceldmg 
hausen's disease in i^hich the t ray film disclosed an intratboracjo tumor whieh 
was assumed to he within the lung Iloneicr, the patient was not subjected 
to operation and, accordingly, the diagnosis of intrapulmonary neurofibroma 
cannot be accepted without reservation 

Rubm and Aronson,” m 1940, described a case of neurofibromatosis limited 
to the lungs In their case multiple nodolcs were found in, and on the sur 
faces of, both lungs The {lathologie report of tlitse nodules was “neuro 
fibroma or perineural fibroblastoina ” There was no cndcnce of generalized 
Non Recklinghausen’s disease Bartlett and Adams’ m 1940, published a case 
IQ which a solitary neurogenic tamor nas found attsebed to the left mam 
bronchus The mass laj, lor the most part m the pleural spsce between the 
left upper and lower lobes Pneumonectomj was performed, the tumor btmg 
reported a "neurinoma " Accordinglj, the case which we are about to 
describe appears to be unKiue, in so far as it seems to be the only one in the 
literature in wliieli a benign solifarv neurogenic tumor has been reported to 
lie withm the substance of the lung 



B —it. L aa IS year-old wtit* n»n •»* aanutled to the Tumor Clinic of The 
Hospital on June 3 , 1W7 » discoiered i# 

Mount ^maii P proinJurtion eiammatioo Aside 

the "6*“^ exertion he haJ no eomi*ui.t. toferable lo (ho che»t ^elther coush 

from miM dyspnea on e approxunalelr twenty fire 

thoracic pain nor hemoptysis erer 
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(Zlj lutorr mnrelT P’S '“•'"I dm! Ite 

n..lMS (,.« .. «a.am » Vprf Wla S.«. the eec,a,«t, .he 

patient had eutlerea intemiittentli from heodache and dirrmt a 

PhTsieal eaani.nation .li-ele-rt a omevrhat th.a joim- mao oho a.d net »ppe»t 
aentel, .11 The oe.Cht oiu lOS poooaa The onlj poa.t.t. phj.ital Ming oM aligh , 
generaloM Irophaaenopalho TemptWore pal- and rmpiration. oere normal Ul 
ioms of ?-xamim»ion -Mrt TWga'wt 



A p<JSferoaater,or roeatffeBogrwn of tte cteat made on Juoo 5, 1947, revealed ft 
eimiiDsetil)ed densitv me^-urirg approximafel^ 2 br 2 by 3 \iieU«' ift tlw me i»l portion of 
the right heraithoTfti (hilar region) extending from the level of the eiitli inter pace to the 
eighth rib, postenorty (i 2 g 4) nie roentgenogram aside from the pre*eoce of moderate 
phhnoaary •vascular ctmg^s'roa ea Ae nglM was not remarkable ^Vten nerred in the 
lateral po ition the tumor appeared to be Bmooth circuin<icrib“J and rounded. It was 
eituatel at the junction ot the Diiddle and po tcmr thirds of the chef-t and dii not dis 
place or encroach upon the barium fiUed e opbagav It Kt on a plane njuth, for the nio*t 
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part, xriL anterior to the %ertehral eoIuniB ^Fii; 5) <lt or-j of jnrHcoUr loterest to iio‘e 
that the shadow did not occupy the pararerlebnl gutter, the roost lonimou site of neurogenic 
tumors which arise from the nmpathetie nerve chsm ) 

In the tumor clime, the diagaosie of atypical medm tinal lymphoma ««s seriously 
considerel nnd n therapeutic test of radiation therefore adriied Accordingly a total of 
HSl r was ndroinistercd between July 8 and 31 J947 Uhen this failed to influenLC the 
size and density of the nia s the putieoi his tefcrrel to the surgical seni e of the spuior 
author for further Ireafminf 

Wien admitftJ to the hospital on S ft _ iiijy ihe patient sfnted that he had Iieen 
suffering sharp pain in the region of the right mppl an 1 mid thoracic spine for three 
neehs He added that the pain was merer el bj exercise and damp weather but that the 
dyspnea of winch he orijinilly complained no longer was present Ifo also had regsmcl 
eight pounds in weight 

Phvsiial exnniioation reienled the sanie slight g«ncrah/el IrmpliaJcnopatby which 
preiiously had been noted in the tumor clinic V few coarse in piratory rlionrhi were nofeil 
posteriorly near the angle of the right s apula ‘■bglif postradiafion pigroeotalfon «*s 
present oier the right breast fin remamlir of the ihcsicil CnJings were noncontrihuforf 
All Inbarntorv studies were normal 



On Oct 1 W? opcralioa naa perfomied hr one of us fA S W T ; A right si led 
po tcrolateral thoracic incision was mode through the s.tth intercostal space after diyilmg 
the sixth rib close to the traa rerte process When «e pleura was opened a mass was 
noted w the nproal portion of the lower lobe The npjHr an! lower Jobe, were united by 
f tfiRcUke alhc ions which were din led ta orjer W p onil the lol cs to be separated 

Vm Ik.. ikJ w>« “I ("PP") 

. «r«, ernri h while ccnil ewelbng was note I projciling from the aubstance of 

:i;"r 

.‘;i“ ;:.r rMS*,r.r k. - ». - 
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Th« pkura ovtr tlic summit of the tnmor »aa iiifi«eil and tlie mass prosres'iTclv 
dis-fH-ted out of tlio pulmonarv varenehMnn The le job was found to be sharply Cir 
cumsiTibcd and well cni'np ulatr<l \fter it hul Ken reniored a few fine brom'lmt open 
ingi were noted in the tumor lied ^leral small masses of fibrin foam were laid into the 
pulmonarr defect winch then wa cto«el with a senes of interrupted mattress sutures of 
fine s.lJt After this had ban eoropleteJ the defect in the lun^ was phuralize-1 willi 
another tier of utuns and lOOfiOO units of itniciUin wire instilkd info the phura Tlie 
re ilual air w is renioied from the ^hura ba cattietei suction and the thoracic panetcs were 
eb ed in lasers without drainage 

The pystoi>erativo courvc was uucrintful the patient bein;r di charged on the twelfth 
jostoperative day with b well healed wouni 

Tlie pathologic reiort of tin surgical peyimen wa as follows The oi-eratire siHiimen 
consisted of a Kinonsiiol firm nia s The le ion was well encap ulafel and of loHowi li 
gray eolor Cut surface reitahd n hin\ grin hsellow ti oe in which there were nianr 
streak Intersper cd lietnecn the* areas, there were many small 'ellowi h softer areas 
III place the latter were nolulsr and linear Micro eopie diagno«i wa ‘ neurofil rona 




V film taken npproxiniatelr four months after operation revealed the right heniithorax 
Ti,» evpopt for a few fibroin, streaks in the region fonnerlr ocrupiel 1 r the tumor 

fon„elion was stiU pre^t (Fig 6) The patient was gaming 
19« w referable to the chest. He was last observeil on ‘vppt 21 

lo- ,, ' , VT ari^arcd in eacellent Ecwcrat lUasical coalition llis weight was 

(awnrM.m,** i" ^ ^ 'otirely svmptomfree kn xrav film taken on ^ept IS, 194S 

Ir™ u. ry ‘’1*™*“”) wealed the chest to be entirely normal ani the 

P ting light sited pulnionflrv aa cular eonge tion to have disappeared (Fig 7) 

“>» Prewme of an 

acic mass was dctccUal ncoKlentalh dunng the course of rotitmo rat 
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examination It also appears that whatc>er subjectnc sjTnploms were present 
did not comm, nee until after the pitients became aware that a tumor was 
present Although the diagnosis of a benign tumor was made in each instance 
because of the sharp circumscription of the lesion, the prccLse nature of the 
growth was not known, or even suspected, until operation wss performed Had 
the tumors been situated in the characten&tic para\ertel>ral position the cor 
reet diagnosis probably would liaae been made prior to operation In Case 2 
the presence of right sided pnlmonarj lascutar congestion as a result of 
pressure of a pulmonary tumor on the fcUim circulation of the lung was of 
unusual interest 

Di(Uinosis — The early diagnosis of benign mtrathoracic neuro-,enic tumors 
is difficult becanue such lesions are Iikelj to remain ascmptomatic for i loug 
period Thus in our two cases, it is impossible to state the duration of the 
lesions I'hich were found at operation Svmptoms of mediastinal compres 
Sion, sueh as are common in eases of anterior mediastinal tumor are rare 
becaiisu the tjpical paravertebral site of the lesion permits the mass to expand 
frcelj into the pleural space and tompress ilie lung rather than the stnieluns 
wuthiD the mediastinum Thus, mediastinal eomprcssion oemrs onlj after the 
tumor has groivn to an unuswalli large sue 

It appears to b® generally agreed that the most common subjects o com 
plaint IS pain •»•»>•*» The latter usually is dull and acliing in character 
and not uncommonly is of the “intercostal nerve" tjpe Pleural pain « 
statcil to be isre*‘ O'Crholt ind Senders ’• and llarrington arc of the 
opinion that pam btcomea more marked when malignant degeneration occurs 
llairuigton also beboscs that the jum of mali/nant tumors is more severe at 
night than during the day In the presence of an hourglass or dumlhell tumor 
neurological symptoms may be the presenting or predominant clinical feature 
as a result of spinal coni or root compression 

Phjsical examination, as a mlc reveals no characteristic findings Iforncr s 
syndrome or vocal cord paralysis may be pre^nt when the tumor is situated 
in the upper portion of the chest Nenous obstruction within the thorax occurs 
onJv when the tumor reaches unusually large size The most important mcthoil 
of detecting these relatively asymptomatic tumors is by periodic roentgeaog 
raphj Thus BHd<s’ reported Ibnt of 109 cases of mediastinal tumor en 
countered in the ^Vrmj 94 were discovered on routine \ ray examination of the 
th^t 

Iix the film th * ^ ^ ° tumor appears as 

a round or ovoid '^hich lies m the 

extreme posterior ® vertebral column 

(paravertebral gutter) tThc rare exceptions to this location slready have 
^ discussed) With tumors of the hourglass or dumbbell type pressure 

on oi a vertebra mav he noted m the region adjacent to the intervertebral 
fowmen Oicisionallj. ar«as of calcilwation mav l>e presmt withm the tumor*' 
t\hen tlic lesion « \obw\oUJ or grows tapidlj mnlignincj must be senoush 

considered “ 
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Regarding differential diagnosis m t>pical cases, the other less common 
tumors to be considered arc fibromas chondromas osteomas, myxomas, and 
remnants of the foregiit ' precise determination of the t'pe of neurogenic 
tumor IS e\tr>.mch difficult if not impossible, prior to operation* * »’ Nerve 
sheath tumors and uene cell tumors base similar roentgenographie character 
istics and growth patterns The age of the patient maj l>e of assistance m 
arming at a diagnosis for, in general, malignant undifferentiated sjTupathetic 
nerve tumors tend to occur in infancj, ganglioneuromas m childhood, and 
nerve sheath tumoi-s in adult life** 

Therapy — \11 luthois are in agreement that the onlj treatment of intra 
thoracic neurogenic tumors is surgical removal as soon ns the lesion is dis 
covered* < » » « >< « « Even it no sv-mptoms are present operative treat 
ment is indicaie<l because of the presence of malignancj or the danger of later 
development of mahgnancv ♦ ** Furthermore, the diagnosis of malignancy is 
sufficienllj difficult and the incidence of maliniiancj sufficiently high to warrant 
opervtion without delav Then again as the lesions enlarge thev mav jirodiiee 
pressure sjmptoms and bvcomc increasingly difficult to remove Finally, the 
danger of operation is small in the hand', of those with expenenet in thoracic 
surgerv Thus Blades reported tliat there were no deaths attributable to 
exploration m 114 cases of mediastinal tumor operated upon in the Armj 
It IS agreed that radiation is of little or no value in the trLOtment of 
benign neurogenic tumors Even malignant growtb, of such origin are little 
affected and knowledge of this fact has led to the use of radiation therapv as 
a diagnostic test in cases m which a Kniphoma is suspected V dose of 1 000 
1500 r delivered over the center of the miss should produce regression of a 
lymphoma within one month If such change does not occur the diagnosis of 
Ivinphoma should be di'cardcj immedutely and ort.iation perlormed, as in 
our case of intrapulmonary neurogenic tumor (Case 2) 

suoiMAni 

Two cases of solitary benign mtrathoracic nerve sheath tumor (neuro 
fibroma) in which the lesions were atvpically situated arc reported 

In the first case the tumor was situated in the right anterior axilla and 
was derived from the fourth inlercostal mrve in the second instance the 
lesion was found imbedded in the apical portion of the right lower lobe Both 
cases constitute rarities m the hteratnre 

In each instance, the lesion was discovered accidentally during routine 
roentgtnograpliic examination of the chest 

The gciierd subject of benign intrathoncie neurogenic tumors including 
diagnosis and treatment is reviewed ” 


R£FERCNCE2> 

1 Circomscrib. 1 InlratlioracK Xeoilasia- J A. M A 119 39j lOJ" 

3 EIvIm B Mccliastmal Tumors Ann **nre 123 749 iqjn 

Cl^gett O T ^ Md lUu m»uo O P intrafhoraci- F.broma J Thoracic Surg 
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o^BminitJon It also appears tint ulisteier stjlijectne ^mptoms were present 
did not commence until after the patients l>ceamc anarc that a tumor iias 
present Although the dngnons of n beniRii tumor was made m each instance 
hecauso of the sharp (.ircuinscnptlon of the lesion, the precise nature of the 
prow til was not Icnmvn or c\cn suspected iiiitJl operation was performed Had 
the tumors been situated in the eharactenstic jiaravcrlcbral position the cor 
rcct diagnosis probablj would ha\c been imdc prior to operation In Case 2, 
the presence of right sided pulmonnr} sascuhr congestion, as a result of 
pressure of n pulmonary tumor on thi rctiim circulation of the lung was of 
unusual interest 

iliapnojis — The osrlj diagnosis of bcnif,ii iiiUithoracic ntiiroocnic tumors 
19 didlcult because such lesions are Iikelv lo icrnnin asymptomatic for s long 
period Thus m our two cases, it ls impossible to state the duration of the 
lesions which were found at o|icration ‘timptoms of inednstinal compres 
Sion such ns arc common m <asis of anterior mediastinal tumor, are rare 
hecaviiQ the typical para\ertcbral site of tho ksion permits the mass to expand 
freely into the pleural spate and compress the Jung rather than the structures 
ttithm the mediastinum Thus niediastinnl compression oceiirs only after the 
tumor has growm to nti unusinlly lai^c sire 

It appears to he genenIK agreed that the most common siibjecti'o com 
phint IS linin’ » » «» h »> TJie latter usunlly is duU and selling in choraeter, 
and not uncommonly is of the • intercostal none ' type I’lciiral pain is 
stntdl to bo inro*' Oierholt and Soudtis," itiul IlarMiifcton” are of the 
opinion that psm bceooies more marked when malignant degeneration occurs 
llarnn^rton •ilvi lichens thit the pun of malign iiit tumors is more seiere at 
night than during the day In the presence of an houre,lass or dumbbell tumor, 
neurological symptoms may be the presenting or predominint clinical feature 
as a result of spinal card or root compression 

Physical ixamuistion, ns n rule rcieals no eharactenstic findings Horner s 
ssndromc or >ocal cord psrnlysis max be present when the tumor is situated 
in the upper portion of the chest Venous obstruction xvilhin the thorax occurs 
only when the lumoi reaches unusualh largt. sire The most important method 
of detecting these relatively esxmplomatjc tumors is hv pcnodie roentgenog 
rapUy Thus, IMndes’ riporird that of 109 cases of medinslinal tumor en 
countered in the Army, 94 were diseoM.rcd on routine x rsy examination of the 
chest 

In the film, the typical hvnign mtrathoracic neurogenic tumor appears as 
a round or ovoid sharply circumscribed uniform density which lies in the 
extreme posfenor portion of the bemithorax close to tlic vertebral column 
fparavtrtebral gutter) (The rare exceptions to this loeafioii already have 
been discussed) V.ith tumois of the houri,lass or dumbbell type pressure 
rosion of a vertebra mai be noted in the region adjacent to the interycrtcbral 
f amen Oceasioually , areas of calcification may be present within the tumor ” 
A\Ln the lesion is lobulated or grows rapidly, malignancy must bo seriously 

considered 



WOL'ND HF \UNG AM) HEPARIN, USINO HEPARIN DEPOSITS 
R 31 Bendlx, 31 D , vnd II XecheiI'* 31 D , Pii D , Chicago III 
(From 1h< Dfr«’^meivt of Gnstro Swan* Vedttal rtseanh JwfUuJe of 2/icA<i«i 

reese 

I T IS generalh assumed that the first union of flppro’iim'tted wound surfaces 
IS b\ fibrin from plasma or blood It is belieicd that fibrin forms a scaffold 
for the formation of unitinj, fibroblastic growth, and that, therefore the function 
of the fibnn clot is important for healing ’ The nest step consists in the bndg 
ing of the gap between the wound surlaccs b\ bistiociles and capillaries The 
fibnn clot lietwecn the surfaces of the wounds probabh disappears cither hi 
hsis or b\ macrophages Administration of antieoagulants would seem there 
fore to be able to prohibit the pnman union of wounds, aud the absence of 
a network of fibrin between wound surfaces might clelas sccondarj healing 
3et eaperimentil results on the effect of anticoagulants on the healing process 
ate controiersial 3Iurra3 and Best* found no inhibition of healing of tneisions 
m blood vessels br heparin Lehman and Bovs* reported on the prevention of 
pentoneal adhesions with hepirin In our own work, uitcrnipted bv World 
W’ar H we did not observe inhibition of healing hv hepann Our results were 
confirmed and reported bj others * Alrich and Lehman* found that tensile 
strength of wounds in hoparmized rabbits was less than in nonhepannized con 
trol animals Thev remarked, however that twice as manv heparinized than 
nonhepannized rabbits died and that this mortahtr mav have introduced a 
selective fictor into their experiments Heparin has been reported to depress 
growth of tumor cells and of embrvonic cells in tissue culture*’ 

Our interest in possible effects of antieoagulants on wound healing was 
aroused bv an observation m 19-11 on a heparinized male patient with complete 
disruption of an inguinal hcmiorrbaphv wound three da>s ifter operation The 
edges of the wound showed no indication of healing Blood clotting time was 
between 15 and 20 minutes when disruption of the wound occurred Although 
similar incidents have been observed on nonlieparmized patients the seriousness 
of the problem impressed us STiflicientlv to undertake a stiulv on the rat and 
the dog This was interrupted bv war servir® of one of us (R 31 B ) and was 
not completed until now Since the effect of anticoagulants on healing is still 
controversial and since our expeninents liave not been reported bv ourselves 
nor in anv detail * we are presenting them here Furthermore wc have applied 
a technique of heparinizin', annnals with a hepann hcnzidme salt depot, which 
simplifitd experiments so much that our expenence miv be useful to others 
Erptnutenis onDtpot //epann — V suspension of protamine hepann* com 
plex w as found either ineffective or of unreliable action confirming the work 
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r Culler F C an<i Oro » K I Neuofiliw 
Vreli ''utt. 33 733, 10 6 

1 Uiipin I) J , nnd Flade , I! Rxcctton of the Left 

Ihoranc Neurofibroma* JAM N 123 400 1011 
ipstein N Neurofibromalo'M llilh Intr^tbtnirae NeutifiLroma 
ll<d 216 631 I'll; 

Oinamle* O T Cirt leo tbaraeie NeurafibromaKnis J 5fl ‘«ioai llo'p 10 411,1913 
' Jlnrrincion P M Surcual Treatment of Intrattiororic Tumor* irh '•ur-* 19 
lU.O lO^a 

' Ilorrlnglon S M Vurpxnl Treiimrnt In 14 C»*ea of MeJiMlinal or iBlrathoracie 
Ferinruriil Flbrnllvtronia T Thoraeie «.ur(, 3 lo^l 

, URrtin>,lt>t> H \\ itot ey J M nml ^trohl > I Intrathonra Tumor (FiVro- 
firroma) «1*n North \menra 15 H_3, 191» 

’ Ifeuer, 0 J In Nflri n * Neu Loo e l,eaf Surjsery lot 4 j> 471 1917 
1 Ilol5inc»''ortb H Inlrslboraeu Tuinora of Mnipitlictie Nerrou* 'surj 

Oynee. 4 Olat 82 C*', Wit. 

! 110*01 K Multiple Neurotibrorotloan Wrtfa *ij-oeiiiI Referinre fo 3fi!if,nont Tran* 
formalKiii \rcli surff 22 Si** 


; u“'\«irir I* Orahotn 4 

Tumor* T Tliorara ‘<urs 13 JIO loll 
i Ijitenler II tinrl 1 rentire II lotr^lhorieie Nturofil rt 
■ Maurer \ U on 1 MMh»* J Inlrathorar 

\f. m trad ilo eliir 71 !*» J »n 

> Okerholt It It nnl Srtihr* t It l<en>kn Intmthrrari Tumor* 

Nmetira 17 W'o Vi'*' 
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Tnercwr\ manometer, am\ a pre^swre bolb The stomach nas placed under water 
and held down manualh Then air was pnmped slowl> into the stomach, until 
the suture line f,ai e and air hubbUs escaped The height of the mercurj column 
at that moment wis noted and thcbre-iliUK point wa« re},istered in millimeters 
of merciin After a number of control experiments on nonhepanniztd rats, the 
fifth postoperatne ds\ was chosen as most faionble for our test At this time 
spproximateli 50 per cent beahng stemed to hi\e occurred In the dog the 
si\tb iiostoi>eratne da\ wns nsetl for the pressure test 

In the eNperiments on dogs iti addition to the test on (he stomach the 
tensile strcn.th of the nbdominal wound was mcisured The shin sutures were 
remoied and a glass cannula was tied secureh m a small incision through the 
ahilominal wall in the flanh Tlie same method as used for the stomach of the 
rat was emploicd and the prcswirc was noted at which separation of the tissues 
of the wound occurred In most tests the skin wound opened first and the 
fascial and peritoneal wounds second 

In new of the high cost of liepnnn and in older also to miestigate the 
effect of Dicumarol on wound strength s number of experiments were earned 
out with that substance Dicumarol* was administered b\ mouth m daih doses 
of 2 5 to 5 mg per kilogram of hoih weight Clotting and prothrombin tunes 
weTechetkwl dailv Both were ele'nte<\ from '>0 to several 100 per cent through 
out the experimental period 

RE351.LTS 

Table I sliows that tlie breaking point of the gaslrostomj wound in control 
rats is most uniform 5 da\s after operation md that from that point on the 
values are moie scattered Five <U\s after operation the aversge value of 
the hreiking points of the gastrostomv wounds was the sime in heparinized 
as in nonheiuniiized animats (Table II) A scatteigram showtd no significant 
difference between the distnbntioii of the values of both groups blotting times 
in Table II were taken it the ‘idiv period in the nonhepannized control rats 
clotting times were almost uniform it 3 minutes (Table I) 

In the do^ experiments (he 0 div period ifter gistrostomv wis chosen 
as end point One minial (Dog 9) meived injections of heparin onlv to keep 
Ills clotting tinii elevated throngboiit the b du postoperative period The con 
trol (lotting time was 3 minutes during heparinization clotting limes were 
determinevl twice dailv Thev varied between and 3". minutes and it one 
determination onlv thev had dropped to 2 minutes In the morning and at 
noon ''e cc of hepaiin per kilogram was administered subciitancouslv and at 
night 'i oc per kilogram siibcntineouslv In the casi of Dogs 10 and 11 the 
hep itm benzidine lomplei was injvclid as indwited m Table IV 

It IS seen from Table III tint the strength of the ^astne and abdominal 
wounds in the control animals (Dors 1 to S) and m the heparinized animals 
•i to \\\ was vvitbin the same range In Do, 11 the resistance of the 
gastric wound was at the lowest level of the controls However this animal 
had pn eumonia winch mav have affected heiling 

Klnli, suppled bi Dr R. X Rlrliiras of the Vhbou Laboratories North Chlcaso ill 
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of Char^a/r niid OKon* ninl of fiqiios ami crtworKers* \n atftmiif (o forra 
a j.rofaiticljppint: compoiiml wtj unsmciv>.fu! Tlie Iitn/nlim Jupinn salt 
cJt'sc'rilfxl Jafjiifs and assooiales* ivas Ibuml to jirotidc adcfiuate hepinniza 
tioii jn lots an<I <IOp.s TJic compound is UM.d m tin fonn of n fine prctipitate 
'vhic}i rcscml>)cs t)iat of jirolamint insulin \<iucoiis htnzjdine H(1 (a 5 pir 
mit solution \ns used) prccjpintfv Iicpiun iijnnfifumch Tlu {irenpitate 
IS rinio'rd from flit, siipcrnifint rcitfnfiit. ition Mashul nitlt 02 per tent 
iHiizidiiic sohifion ic cent nf«i...id washed and fiiialN suspemlcd iii isotonir 
'iiliiio solution to m ike up a solutne equal to that of the hcpiriii solution ii«eJ 
uruiiialh Tims let of the suspension eoiifaincd 10 m., (lOOO units) of 
heparin The siisiipnsion was injeelpd sid'cufaneojisli in nniminfs of S3 
( 0 ee kilo^rsni) of Iiei>arin p<r kjlonfun of Ixxli im^lit in tin do_ and 
2 nij; fOS t e ) jn the rat (ann^e weight 3»0 Otu ) The injections did not 
product slouj,lis <»i n|ipar<iU pnin in the animals The hepiiiu is lilurafed 
slouh from the eoinpound miiintaniin/ nii tkiaUd dotting fimr for uji to 
hours Foriiit isurm^ dotting lime tlicmtlhoilof I n aniMMiiK wascmplmed 
VeWiod far Mrniitrtnef liouad i/rent/f/r - Atiull illnno rats ind 7non_rc! 
do.s of liotii si x(s ueix used The nniiritls uiix in a nurmnl stale of nutrition 
and hid noiinal totnl phsnia protein and hliua) htmo^loliin levels Lntler 
sodnini ptfifoliiilutal aiiestht la in a etcrile optntioii iJie ahdomcn «as opined 
m till miiltine Tlie stomit U sins hroii;;lit into the incision and a cli in lertKjl 
cut «UH m iile thwu«h the intire tlmkness of thi anfenor wall of tin piosfomseh 
in the rat niul tin tuiuliis in ihc d<nr The Kn^tli of tiu incision «S8 1 em iii 
the PH and A em m the do„ The ititisuin ««s closul in tin rat h) sis inter 
niptid siitdits litiou^ii all lasers ot tin •lomach usiiift OOflO pi iin tatput The 
alidormn was elosctl in two huers and the skin wound was toiored with iodine 
eollodion In flit doff flic sfonnth nos olo^d hi naht interrupted stitches and 
l>\ a fx’tivlHrt strosal siituic aiul the •dHloineii was plosed Ui time Jmers ( at 
^uit w IS iisiii for all siituns csrejil fho^ of the skin wJnn. cotton was emphned 
The 1 cp irin hoiui line coitiph v mw|hmsioii whs inpitrd imincdiitcli nftir open 
tion The niumnls riceived one subeiifnnpous injeelion m the nioniui^ and an 
othii om at iu„lit Ikeixateti tests o| Wootl elottin^ tinit wire pirfoirud in 
file (ioffs in orilcr fo insiiii the jmsinio of elei «f«tl elottmr. times ihrou./iotil the 
diiidtion ot till ixpcriminr In lh« ril n.|»e«fci| withdraw d of idood ms detri 
nuntnl and dotting times wire defennined at the tirmin ition of experiment 
ouK i/oueier int< rmtdiir* rhttm^ tanf\ liken on twehe rontroJ lats i.hovrcd 
the preseme of saiisfictors 24 horns Jiepariinzation The ininials retoiored 
from the opintioii within 2 to r hours iinl win put hack on the stock diets 
r, wwmhci of do's ‘•J’ceifiid >n thi tiWcs thci wire Kienftced punlessh 
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The do s that had n.ccnecl Diciimarol «liul or lind to be xJLriflced befort 

t,La .n Table HI. eucl ae pneumona tattj .nliltrat.oa of the liter and 
r In a number of them total plasma piolcin and albumin ktcls 
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\ igo,* 6 WOUND UE^LING VND HEPVRIN SOo 

IIo^Te^e^ we ha\e no controls without Dicumarol wc were discounted to pro 
cure these, in view of tlie complicitions encountered in eierj Dicumnnnized 
animal not onlj in the picstiit cxpcnmenls but lUo in another, larger scries of 
dogs m winch the effect of Dicumarol of hset function was tested In, the 
latterwork (unpublished) wehad evidence that Dicumarol decreased h\cr func 
tion (phenoKiilfilem evcrction) in the absence of loss of blood be liemorrhage 
or hematoma Also the effects of Dicumarol are not ss cssih controlled as those 
of heparin Secondaii fictors like feier niav increase its anticoagulant effect 
\en coiisiiler ibh '* Dicumarol appe irs to Ime more generalized effects than 
has hepann It has been reported to affect capilKn jurmeahilits and we lia\e 
seen fatte infiltration of the U\ct in onimaU «v which autopsies had revealed 
alisence of hemorrhage In all animals under Dicumarol legime the plasma 
protein levels dropped the albumin alwiis more than the globulin Since 
these (logs lost appetite and weight the lower plasma protein levels mav have 
been due to tins let we have the impression from two animals who did not 
bleed noi lose appetite oi weight diiriiu Diciimannizatioii but whose idisma 
albumins dropped that nieumatol affects albumin production m the Iner 
directlv 

l\P COSCI IsIONs 

Heparinization of lats and dogs following loparoiomv intl gastrostomv did 
nut affeil the strength of the healing wounds The effects of Dicumarol on 
wound healing in the do, are doubtful and the u«e of this drug oppetrs to 
warrant more laution than the use of heparin 

The heparin benzidine complex has liccn found practical for jirolonged 
heparinization of rats and do,s 
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Dt'.Ci '>Pio\ 

It /ii>iiiars from our results lliat, in the rat hcpirinijatton during the heal 
tng (tenod of a Rastric incision <t«s not iIimmiNli the str»,ii„th of the wound as 
determined li\ our iiietlioil I ikeni'to, m the do_ tliert was no cMdenec in 
tlirei animals receninR Iieaij doM.s of he|>'irm that healiiiR of shdominal 
wounds and of tin ustne ineiMon were jm|>aireil 

The lack of dimuuuion of wound stren.lh in hcimrinized anininU apiieors 
eontnujietnrj to tJieJvMouTi faets ahont tnbihiliou of dhrin formition hi heparm 
Howcicr while the mtcliinism of Mo<h 1 clottin, has hten luid is bemt. studied 
extensile!) i\c Know little nliout the nuohanism of hbrm fonmlion on surfaces 
of wounds Ileiiarin nni U destro'eil or tnjclivnteJ m wounds bi (OJRuInse 
fiom Incterin ” h> piotiins or heiniinase ” oi hi sabstsnees which neeelerata 
clottini, f \e t,lolmlin), such substonees ms) lie present in wounds m prenter 
loucentratum limn in the hlood and thus fihrm formation inni be normal On 
the other liiind the hiiii„ of a fibrin stinctun mai not be essential m primary 
hcilin? of wounds I-ooft’* has <h«nbed (he prwees-s of wound heshnR to con 
sist m till niultiplieition of fibroWists md a ecmcomituut produetnni of inter 
cellular fibrils which arc distinct from fibrin asproiedbi spetml stains These 
fibrils form a iictwoil which becomes denser as eolH^cn forms ending m the 
production of sear tissue 

Tlie use of lioinrm btiuidme tomplev proposes! bi Jnques* has hotn sue 
cessful m our hsnds One to two subcutaneous mjectioiis per 24 hours seem 
to ho sufficient to pioloii" elottinp of blood m the rst and in the do„ aboic 
^>0 per rent (Table H do not propose, the use of the lipjnnn benridine 

salt in man heeanse benzidine (In aniline) is suspected to Iw cancero^enic nl 
thoiiRh apparcntli otili when it acts oier prolonged periods of time 

In the esse of dn^s rpeening DJCiimarol the evidi-iice that tlie hejlnig ;>roc 
CVS Is not afTeetcd is not as clear as m the case of heparin Three of the four 
do’s in tliishcrics dud 2 to 3 dsjs after the operation and Diciimirol treatment 
The fourth animal had to he saenfteed on the iourth dai In mc» ol the short 
1 if time after operation the wounds >diowed considerable strength ap 

froachins the Io»cr leiele of the ” th' ■“M"" (DoS' 6 »"■> V 
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Howe\er we ha^e no controK without Dicunnrol, we were discouraged to pro 
cure thc«c, in view of the complication*! cneounterid in eier> Dicumarinized 
animal not onh m the picscnt lapcnmcnts but oImj in another larger senes of 
dcigt^ m which the effect of l>icuinnrol of li\er function wa? tested In the 
latter work (unpublished) we had evidence, that Ditunniol decreased h\cr finic 
tion (phenoKulfalein excretion) in the absence of loss of blood be hemorrhage 
or hematoTna Mso the effects of D»c\ma\ol ate not as casiU controlled as those 
of heinriii ‘secondare factors hke feter mat increist its tnticoaguhiit effect 
\en eonsuknbh ** Dieumarol apiieats to hue more generalized effects than 
has heparin It has been reported to nffett etpillan permeabihh, and wc have 
seen fittr infiltration of the liter m inimils in which autopsies had reteaUd 
absence of hcmnrrhaee In all animals under Dicunnrol regime the plasma 
protein Ictils dropped the ilbuTnin alwits more tlnn the globulin “since 
these dogs lost appetite and weight the low«p plasma protein letcls nnt have 
bpcn due to tins \ct wt Imt ibe impression from two animals who did not 
bleed not lov appetite or weight cbiriiu Diciimarinization but whose plasma 
albumins dropped that Dieumarol affects tlbtimin production m the liter 
directh 


stMMtRt \NP COSCLt-SlOSS 

Heparinization of rats ind dons following laparolomv and gistrostonn did 
Hot nffict the strength of the healing wounds Tin. effeefs of Dieuinarol on 
wound healing m tiie do„ are doubtful and the use of this drug appiars to 
Warrant more caution than the use of heparin 

The hep irm benzidine complex has Ixnn found practical for prolonged 
heparinization of rats and dogs 
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V \RIATK>VS OI- TJfl TJIOK \C1C DUCT 
Pml \ ^ »\ Permv MI) CiB^ndRuids Alien 
(From rte ItiiUrrKorth nos[ntai) 

T IIK tfiorncic duct h a poarli knonn itnicturc m the human bodj Indeed 
not nil medical students ha^e seen it nor obscricd its conrs*, upon the com 
plction of tlieir amtomj courses Little hiw been wntten about it since the 
time of Iliintcr and Cniikshank aJxJiil JftflO Those papm uhich Iihxc }>cen 
written liaie bten mainlj des«nptions of danuitc to the duct follow iii., tnuma 
or ohsmations made diinnsr thomeie aiirRcn 

Tlie philosoplij of Oalen as tnmj.1ftte<l bj AVilliam Cruikshanl V seems to 
haie jircsQiled sinte the inihtieition of his liook in 178C • Galen wrote “There 
is a certnin lenRth to which ne mm <am our nsenrehes but if we attempt to 
go bciond that, we shall so<in eomince oiirschcs that we neither uridcistfliul 
our own jnibeeiijti, nor the #.reat abilifi of I/im nho made us 

Tlic following obseriations were imdc st postmoHem examinations oier 
a period of fisc scars and since numerous rariatioiis from the classical destrip 
tiniis win found it is deemed necexsar^ that llicj In descrilwil 


Ml'TtlOUs 


Aftci the bodj lias been openeil bj the usunl \ sliapetl mcision and the 
abdominal contents examined m situ the Imwcl h removed Irom tlie liffument of 
Tnitz caiuhd Tlie costal eartihees aro next cut through and the tliorucic 
Msceri examined in situ The position of the superior surfaci. of the aortic 
arch IS then dotcrniincd m relation to the thoracic \crtebnl bodies The large 
lessoJs to the nock are then ligated seiered and the tutin. contents of the 
thorax and abdomen roinovcxi cn bloc Tlie arvpos veins are then opened and 
examined from behind The thoracic duct is then found and dis.sccted out, also 
from behind The entire course its branclHs length and dnmeter, miv then 
be detirmined and related not onlv to adjacent soft tissue stnictiires hut al o 
to the spinal column b\ measuring first the duct and then the \« rtebnl column 
l)igmnin„ from the reference point where the arch of the aorta was before 
removal fiom the bodv The superior portion of the thoracic duct maj be 
cxamiu' d durin^ the course of the mck dissvction The skin and subcutaneous 
tissuL«. ait rcllected cephalod exposing the neck ontenorh at least to the larjnx 
The cl nicies are freed from the attached muscles and tascia and reflicfcd to 
cither side so that dissection of the structures lieiicath them is easilj done 
Thus the entire course of the thoracic duct and the reecptaculura chj li become 
available for examination Following this the examination of the remaining 
structures is done from behind insuring si stem contmuitv m the post mortem 
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In this studj 1 081 eadnvors \ierc cMmincd Some examinations had to 
be made after artenal injections hv the embalnwr, bwt this did not affect our 
studr npprecnblj Of 1 081 cases 386 or 35 6 per cent, were embalmed prior 
to examination 

HNDINCS 

The length of the thoracic duct varied from 36 to 45 cm as me isured from 
the upper margin of the receptaeulnin chvli to its entrance into the subclavian 
vein The beginning or upper boundarv of the eistcma chvli was as the level 
of the twelfth dorsal vertehra in 111 riMS at the level of the first lumbar 
vertebra in 3G0 eases and at the level of the second lumbar vettehra vn 610 

The thoiacic duct in all lOSl eases coursed throush the aortic hiatus be 
tween the aorta and izvgos vein The site of crossing from right to left was 
at the level of the fifth thoracic vertebral IkxU m 4^0 cases and nt the level 
of till, sixth thoracic vertebral bcnlv m 601 cases It or its variations then 
entered the supeuor mediastnum on tla left side htliuul the nortic arch and 
subclavian arterv between the left side of the esophagus and left parietal pleura 
to the upper orifice of the thorax Single duets were found m 663 or 613 
per cent of the eases Two or mors branches of variable ltn_th were obserrcil 
in 41h 01 3S7 per tent of the eases The variations in kneth and number of 
branches are „i\en in Table I 

Tlie caliber of the single thoracic ducts found varied from 2 to 4 mm , 
421 eases were 2 mm in diamvter 201 cases were 3 mm m diameter and 41 
east 9 were 4 mm in diameter Below the level of the eighth dorsal vertebra 
the thoraric duct was alwais a single duet Pathologic lesions wire found in 
onlv fourteen eases an incidence of 13 i»ei (cnt and these wen all found be 
two«.n the SLXth and etghtli vertebral b<«l' levels Nine of these were tuber 
culous lesions one a fungus lesion m wliieli the viast was seen intracellularv 
but not identified hi cultuia lunause of prior embalminc, two were metaslases 
from vuenne eaieinomas two fiom rectal ciremomas ami one from extensile 
mel inocamnoma of the vulva 

The risht thoracic duct w is idenUtiahlc in sixtv one cases of the total and 
alwais joined the left thoracic duet between the second and third dorsal v ertebra 
lev el 

From the upper onfire of the tboriv the eornbined or main thoracic duct 
arclinl 3 to 5 cm alwv e the clav lele crossing anterior to the subclav lan arterj in 
892 or in 92 per cent of the cases and m the remainder it crossed postenorlj 
It was alwavs anterior to the vertebral arterv and run and the tlijrocervical 
trunk Ivmig m front of the phrenic nerve and medul to the scalenus anterior 
muscle The duct ended in the angle or within 1 cm of the angle formed hi 
the junction of the left subclavian and left internal jiuulav veins 

The position and number of valves observed in the course of the thoracic 
duct arc markcdlj irresjular and without am eonstancj except for a terminal 
valve which mav be found at am position in the last 1 cm of the duct 
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SUMM'R' 

The course and \ariaiions of the thoracic duct as observed in 1 OSl post 
mortem examinations are described There arc manv more v 'irntions than are 
oommonh recognized Pathologic finditus were observed in onh fourteen 
cases The thoracic duct is alvvavs a sinele duct from the level of the eighth 
vertebral bodj to the oisterna tlivli which fact ix of importance to thoracic 
surRenna partjciilarlv The n?ht fhoneit duct is not essilj demonstrable Per 
haps vve have convinced ourselves That we neither nndeislaud our own imbc 
cilitj nor the treat ahihtv of Him who made us 



NEWTLCHMQUr \M)0UII)1 FOR ANGIOSTO^IY 
\\ Dale 1II> I«ociiEhTFR N \ 

(Trom th^ Vnn(rt,ty of TocKtHtr ^fhoof of Jifd.ce and /)o,ti.«rsr DfpartmtM of Surgtry) 

p’RLQUI NTL\ m iinesUentivp work it is dpsinble to obtain blood re 
1 peatedlj from an internal \essil not accessible lo the usual methods of 
sencpunctnre Procurement of sueh bloo<l lias nquiretl either an operatiie 
npproacli sacrifice oi prcMous operation lo reroute a sessel near the both 
surface The first two entail alteration of phjsjolof.it condifions as kcJJ ns 
not iillowiiif. repeated detcrininations oser a period of •weeks or lonf.er The 
1 itter IS ofti n technicalh difficult or impossible The purpose of this report 
IS to doseriho a new tjpe {piidi with winch lilooil innj be nsilj obtained from 
Internal sessils innnj times imr lont ptrimls duriiif, whieh tiini the animal 
has minimal phjsinloRic alteration 

In 1911 London* prepared dops and oblaineil blood from internal \eins 
iitilirinp a twostnpe protedure The first stage consisted of t*rndiiffioii of 
chemKaf iiml mechanical trauma to the aenoiis wall and pcrnenims tissue in 
order to produce fibrosis Vtinl weeks latei at the second stage a guide 
or cannula was sutured to this fibroin am *5inee the inner oi attached end 
was sutured to or mar a v«ssel it was alwavs possible that bloinl olitnined 
was not from (hi^ intmiled \em hut from another near hs Aeaerthelesa the 
apparatus has been used succtssfulh hj sarinus nnistigators I ig 1 shows 
this type apparatus as us(<l in a one stag* proee<liirc bv D*nt and ^chilling’ 
irninilton iVoodburj and \ opt’ ha\c used another modification wherebj the 
entire apiinntus is buried beneath the skin siirlnee the distal end consisting of 
a base plate sutured to peruasoular tissue Jlarrisoa and I lebnw* recenth 
reported a buried polsethjieiie apparatus whose base is sutured to pen 
Miscular tissue Tins has a p»ilj<thjlene memluam across the distal end just 
at the soi,sel which is useful m fisinp the peiietntinp needle in proper position 
and in acting as a tampon on the sess**! wall when the needle is withdrawn 

These tecliniques hiae certain objectionable features V ptiide which is not 
completelj buried nsults in a biiihs tract and infection about it Thi e\ 
teriiall} protruding end iiecessitnfes added care of the ariimaJ Fien though 
the base plate of a guide is sutured seeureh near a \essel it mna wander from 
the original site Blood obtained sia such an open ended tube maa ht from a 
different ncorbj scssci which the penetrating needle has entered In order 
to overcome these objectionable features a new tjp* appantus was designed 
and tested This essontialJj is a metal guide fitted about the \em and extend 
in" from it to the subcutaneous tissue the whole being beneath the skm 
surface There are no sutures lo vascular or periiaseular tissue 
CPI SBATUS 

Initiallv a crude model was made with tin shears pliers file and soltlcring 

iron using a tin can solder and a No 17 needle (through whose lumen a No 20 
;’eceh"drorpubl.c...on Alar IS JWD 
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netillc l>T.'Cs « itli fase) Since the remit m one dog n at caccllent, the foreign 
bodr lias Men tolerated mil litood rvaa obtained nith cate at freqiicntli as 
desired the same maUnals nere nsed further and plans to obtain f italliura or 
tantalum gimlet ntie ahauiloucil The latter materials are less initatiie to 
tissue butluch more expensia . Fig 2 shoves actual meaturetnents of a guide 
u'iOil the \*ortal \em 



The neciUe I'ns chosen for length and tut acrovs sqmreU «m the end 
The minded circle end plate nas then soldered to this bj th« projectinf 
srm The rounded ••h circle base plate then slid about this cssilj njth s pro 
tniding 'VTin to attsch to the needle totnpoTient bs ligatures 1 esidis thes' 
ties others about the ends of the tnclosing base plate are tied so that a sturdy 
unit results 

1 ROCEDt RF 

li,. 3 illusttutes the taUtde in place about the portil sein ]*rojpcting int 
the uomid just prior to abdominal closure In general the method of plac( 
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nicnt wns ns foIIoHs The opcrnfuo approncli was earned out on mongrel dogs 
under mtrai(nous Jirinlnitil ancMliesin supplemented Ii\ posttise pres-stirc 
inaolime OTegcnation* when flu <hc«t uasopcnctl Tiie selcetcd scin was gentlj 
dissected frit for a snffieicnt dislnnie to allow eis\ plicemtnt of tlic guide 
‘Ninet so\crnl guides wort ‘nadnlite a selection was mndc jiiior to placement wth 
particiilir legnrd to a nafunl position of the rein The pnrt of the guide with 
necillc itfaclicd wns iiiitwllt placed after winch tjie rounded hise plate was 
slipped on nnd the two fised together In lies ns deseribcd \ site in the 
alKloiiiinol or chest wall wns thin se|cetc«l on the hws of three eritena (1) n 
position no! in the operatic wound (2) a {losition which did not twist or kink, 
thcscin and f 1) a position where the head of the guide would he casiJi palpable 
nnd near n fivrd landmark such os a rib or the wound senr ifself \t this point 




a small opcnnij, was nntk in the fn<.<>in and musdi snd the hcail of the guide 
pushed through and fixed to the fiscia In sutures trom wirliin mi that the e«ner 
jng skin sxas nes<r opened The pentoneiim or pleura wa*- thm dosed about the 
guide with further sutures In some iiistsnces it was ii isilde to dis>,cet the 
skin fat lexer from the fascia bnng the guide out of the fasiia undoi diie<t 
view and repJa« tJie llap ss tjie wound w is close*! AUtr iwr, simiscs h id oe 
curred this was abandoned At the conclusion the needh head was dwais 
Msilv udpaWe and in most iiistniees sn immcdun vempuncfuie was done in 
ler to Mcw directU the result Occssionsllv this showed th. .nTLiui„ needle 

? ‘.1 1 /.ff the vein to one side when thtguide shoot il was too kr^e iml loostfi 

to RUOv, CTihstitution of a better fitting pnnle remedied The diffitiiln 

fitting ttl tins lose 
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The wouiul ^\^3 hstlv closed in matomie laiers with internipted fine silk 
sutures 

Durin^ and after w ound healing the head of the guide w as alwa j s palpable 
After location a No 20 {.angc needle with indwelling sUlet was passed through 
the skin and into the hub of the {.iiidc This was definiteh indicated h\ the 
metallic grating which occurred In order to assure that the entering needle 
passed into the t^uidc and not down its outside lateral bending of the entering 
needle in diffennt diicctions was done as it was slowh introduced Continua 
tion of the met lUie gratui^ during this maneuver was indication of proper posi 
tioii After this assurance the slvlet was removed and with negative pressure 
from an attached svruve the vinepuncture needle was slowlv advanced info 
the guide until blood appeared or until the needle stopped when it reached the 
hasc plate In ease no blood was obtained the needle was vTithdrawm somewhat 
and the procedure repeated 




frequent venepunctures 

(lone and autopNV exnmiii ition made in each case 

tl,c r,’’'",' "T mitonnl, mccB.^tul except for one m ph.el, 

It eoul.l not I, ' r'l T' dtep titsnea v) that 

not K ptipaleil No tenepnnetuto viaa eier attempted m tint one Fia 
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4 shows 70 per cent Diotlrast injected mji ft guide on tlic portal \em oiitiining 
the portal ^enons s\stcm Ten to fifteen eubic centimeters of blood were alwa3’s 
obtained with ense and ^enepunetum thKrtigh the guides were done frequentb 
and rcpeaiedh, up to thirtj two times on a single \ein Two o! the ammals 
dc\cloped near b\ sinuses whuh iiescr interfered with scnepuncture No other 
complications occurred The three successful priparntions were earned two 
three and four months prior toautopss esimunation 

The irna eain m its supradiaphragmatic portion was once prepared This 
functioned well for thirteen dass, at which time the dog was sacnficed There 
was no compliCTtion 



The right infcnor pvlmonart/ tci» was prepared twice The first animal 
died of bilateral pneumonia sftcr twentj four hoiiis and senepuncture was 
never attempted The other functioned well and easih for twenty dajs after 
which function was absent and the animal died on the twenty fourth postopera 
me day with massive pericartlial effusion Tins was presumably due to irnta 
tion bv the foreign body which indentwl and pressed on the pericardium 

The splf'uf and inMcnfcne inns were all uswl once tenepuneturc 

of the.e smaller 'ema «e'er .cr, oaiv Ko mo™ than a lc» drepa to >,4 cc 
“ y 0,00 obtained from them No rompl.eations niulted from the pro 

cedures 
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The three complications which deseloped were due to forufin bod', eon 
sistmg of the mentioned death o£ pencardial effusion and two simiscs of tlic 
abdominal wall At no tune was thcT® evidence of bleeding upon withdrawal 
of the 'cnepunctiirc needle from the \em This was attributed to the firm 
fibrosis which dei eloped about the guide and \em and to soft granulations which 
extended into the lumen poition of the guide 

At secondari operation oral autopsv the constant finding was a tough dense 
mavs o! adhesions alwiit the metal enclosing it m a fibrous sheath ‘Within the 
needle portion there were soft red friable granulations Jlicro^eopic esainma 
tion showed foreign bodi reaction and dense fibrosis The enclosed leni was 
alwais thicker than usual with a tough whitLsh wall and decreased luminal 
size Microseopicalh this apparenth began as inflammation of the adicntitia 
which spread through the wall with resultant scarring and fibrosis Thrombosis 
occurred in the small \ cins onh 


COMMFNT 

The following points are worths of note 

1 If the animal can rea<li the projectini. end of the guide witli his teeth 
In. IS likeh to tear the skm oacr it \ different point should be selected or n 
protective coat kept on the animal 

2 \ guide too long js liettcr than one loo short The short one retracts 
and nia\ bo lost while the lon^ one mereh bulges the skin o'er it but is well 
tolerated beneath the freeh inoiable skin 


CONCLUSION 

\ new nppaiatiis and technique for procurement of internal 'cnoiis blood is 
presented wliieli is ino\pcnsne simp)' applied at a onesta^e operation and 
"ell tolerated for a eonsidirible period b' docs 
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PRODUCTION Op LI SIOVS OP TIlP GASTRODUODEN \L AIUCOS\ 
151 iRLQtTFNT «5rrv\r Ff iniNO 
Daxid C jAiNfR AIS, AID, IIe\rt I) J\^o^\^T7, AI , AID, 

Avp M I Obos-,vin, P«D, aid Cmcu;o Jlu 

(Trom Ihf Pfjartment of r/utml Swnw Lnnefttty of UU»fiu Collfgr of HtdiOtM) 

S HIM ftcdinfT risiilh in a hish r»tc of (,nstrjc secretion bj \agal stmuJa 
tion II\T<rs,ccrction is tisualh pnsent m patients witli duodenal ulcers 
\s one menus of stiidjin^ the importamc of b>pcrsccri.tKm m the patliosenesis 
of peptic nlctrs, it is rcavwinbk to attempt to produce experimental uletrs b^ 
stiam feeelinff 

The reports on iitttmpls to pnxliiei ptjitic ulcers b> sham ftcdin" bait 
been loiitrudictom lor instance, Silbemumn' found that J8 of 2J tlo^^s 
developed ulcers of the sloniach nml dnodcniim after bung sham fed three 
times a daj for 14 to 40 davs Sehmidl and Fogtlson* nj»cnlid the espenment 
rsseHtjalJv as SjUxmiann bad done IIoMCicr, no tilccrs or croMorrs were foam) 
m 5 dogs vvJiifh were shan\ foil tlnei tunes a dij for 20 to i>0 dsvs The find 
ings of these and other authors arc siimmarucd m Table I 

Ifi prtudiis evrurinienfs sham fmlmt, has Iven jierfurmetl twp or (hns 
times a dnv It mav be presumtsl that tin stomaeh and dtiodenimi were sub 
jpctcd to high levels of gnstiic secrtiion for onlv 2 or 1 hours with eseh sham 
ftcdilio I'cn then the gastric jm<t mav have been huftiisd hv a meal 
introduced into the stomaeh This docs not simulate udeqmtelv the eontiniioiis 
sccietioii partKiilnrlj tlic lUKht sicrction of duodtn il iileci piticnts Gistriv 
and diiodiiiAl iikcrs esn k pn>dHc<d in d<^s hv tin continuous infra^sstne 
infusion of and or ntid and jicpsin ' • but not b> inlcniuttent infusion 
The aim of this (spetuiunt was to tX|>ONC the sloinaeh and duodenum to 
rclitivelv contiinious hvpersterction bv frtqncnl slnni fiiding 
MeriioD 

1 sophngoslomica were pnidiutd in 16 dogs weighiii,. C4 to ISI htlo^wms 
The titenonzid esophu^us was divided on th< fifth jiostopcrative dav and the 
experiment bi„un 10 di 5 s to 3 months postopcntivelv ^ham feeding was 
performed 'i to 24 tunes a dav TJw- sham Riding iliet consisted of a com 
mercial do» RkkI* or rjw or c«>okei1 horse meat 

All animals weri sienfieid when thtv n.fuj»ed to sliam feed for 4 to C 
ccmMjeutive hours Tin. development of a f,astrocIiiodcnaI lesion was felt to 
be the cuisc of cessation of sinm fitding The innrval of 4 to 0 hours wss 
chosen to prevent a 8i„nifitnnt dct.n.e of healing of the lesions’ 

Food was withheld from 9 intact dogs for JO iHvs nlthou^h water was 
given ad lib Thcsi dogs scrvtd as controls to dtlemuiie the ifFict of starvation 
on the stomach and duodinuni 

Several different seheduks of sham and leaf fit*ding wire used 

AW do^s tcseivcd intrasastne water or Od iwr cent saline solution Nine 
recciTed one dailj intrn^astrie ficdmg of a homogenized mixture of milk and 
commituil lies foo'l Tim .uiiMaruf.! m Title II 

Bccelvfd for publication Ju«« a 
parJ and SwIU- 
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RESULTS 

In the control group of 9 animals from which food mts withheld for 10 
da^is no uleei's or erosion-i wtre found m the stomach or duodenum The 
diiodimim of 8 do»s was h\pcrtmic (Tabic III) 


Table I Ptemols. ErpncTS o\ the Pfopiction or Uliefs b\ Sham Feeding 








PKODUCTION OF LLSION^ OF TIIH OASTRODUODEiV \L 
BY FlthQVJST S/U1f I-FhI)I\a 

Da\id C MS, JID ir»NRr I> Janouitz MS AfJ) 

wu iM I GB0S3M\^, PhD, MI>, Cmcvco, Irr 

(From Dffnrtmtnt of CttDx^) Sfi«ir^ rnii«-nfy of Jllinnui CoUepe of lleHiciRt} 

S ir \ 3 I fciclins risiilfs iii n h>{^h ra(e of (.“istric scprction bi ^ spal ttimula 
tion IJqn rsccritton m usuall) picsint m patirnh with dtioilpnal ulcers 
As one ninns of stiul^inp the irnportancc of )i>i)erscPrit]oii in the pathogenesis 
of pcplK tilfcrs it 11 reason ihic to ntiempt to produce eiperimcntil iiiccrs bp 
sham /ceding 

The reports on attempfi to proiluco inpHc ulcers hj slnrii feeding ha\e 
been t(>ntndJctor> lor iiiitnnre Silbcrmnnn* foitiul that ll' of 2} do,.s 
dcsclopcd iiletrs of the stomach and duodenum after being sham feel three 
times n elij foi 14 to 40 daes Schmidt and FogcJew/i* n/wafeel the tiperjmenf 
(sscntnlii is Silbcrinann hid elom llowetcr no ulcers or croiions were fouiul 
in 5 elogs whieli were sham fciI three times a di» for 20 to 60 dies The find 
ings of these and otiicr authors ar«. siimmarizeel m Table I 

In prcuous cspeiimonts sham feeding hn been performed two or thru 
limes A dn It nine be presumed that the stoniflch niiil diicdcniim were sub 
jeetcel to high Iciels of gastric sicretion for onh 3 or 3 hours with each ihant 
fccdiiii? hscii then tlte gistne jiiiee tna\ Inu hien InilTiuel be a inool 
mtroeliiced into the stomach This eloes not simulate oihQintch the contmiioii' 
secretion pirfieii/ar/j (he night secretion oi diiodmif u/cer pitunfs (iHsfnc 
and eluoeliinl iileers eiii Ik piudiiced in dogs h» the continuous intra.'istnc 
infusion of aeid or aeid and |K.|)Mn’ • but not In mfemuttent infusion 

The nmi of this espeiiiinnt was to extwse the stomach and duodenum to 
rfJjtjtih cnnliJiiious hepcrHcnijon hv frtqucnt sham ftedin^ 


MiTiinn 

I soithngostoinus were pnidincel in 10 elo^s wti,,hing 64 to IsS kilograms 
The esterioruid eviph'lniis was dnidoil on tla fifth postopirnlne dn and the 
espcri/ficftt iK’fftin 10 dues fe> I months tiosto/KrilneJi Sham /(cehng wa? 
pcrlormed '> to 24 tinns ei eli\ The shun fcceJing «hit consisigel of a com 
mcrcinl do^ footl* or raw oi eookcti horse i*uat 

All itiiinnls were saerificed when fhej refused to sham feed for 4 to G 
tonscciitne liours The deetlopment ot a „astiOfliiodenal lesion was felt to 
he the enuse of cessition of ihain leidin,. The mteMal ot 4 to 6 hours was 
c'low-n to present a significant ele^rec of hwJiiig of the lesions “ 

hood » IS wilhliclci from 9 intsct dogs foi It) dns although water was 
gnen ad lib These do^s sened as controls to determine thi tffu t of starvation 
ow the stonwch and diiothmvn 

Sesirnl dificrvnt sJudtihs ol sham i«edni^ and leal fieding weix used 
AH dOoS ruetved intr-igistnc water or 03 per tmt sslim solution Nine 
received one dailv intrioastue feeding of a homo^mind niistiiu of miJg and 
commermi dog iooU ■» mm.n<ir,»ol in Til.k 11 
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Of Jfi tlo'.s hIupIi nere s{inm fed fivizientlt for 4 to II da\s 3 tlc\'*!opc<l 
acute pcjvtic ulctrs 9 de%elopnl linnorrhAKic rrosions or submucosal beraor 
rhasc in the stom^rii, nnd 4 l*a<l (SMiitiilh normal gastroduodenal mucosa 
(Table HI) 

The acute iilcirs uert locito*! at Hit ptJonis and fiie edges were over 
Innging \\ IS 1) MieroMopieaHt the ulcers penolratcd the museulans jnueosi 
(Fiff J) IlimorrJingic erosions apficartd most frciiucnllj’ m the pyloric 
antrum (1 ig 3) alibougli ftindic ontamns also otciirnd "Microseopjcilly, these 
did not penetrate the inusciilans mucosa 

Belori. nicrojisi uas doni on eieh animal the otcral] aiiditx of sham 
feeding i\ns e'<timatcd The a\idn> of sfnni fttdmg sias correhteJ uitb the 
seientj of the hsion found The nsults arc showsi in TiWo II The most 
setert lesions uert prodiictd in nnimals which sham ic«l sigorously 



Gastric acidity was dtlcrmimd nl lultrsaU fuHowins sham feeding m 
many dogs Ilhen sliam feeding was \i*.oroHS the mom free gastric aeidits 
at one hour was hi> mN units (nnge 48 to J32 mN) at 1 hours bl mN (range 
4S to 110 mN) and at 3 hours 30 mN (range J4 to “C m\i Mhen sham 
fcedin'^ was only fair the mean Ine gastnc audAs at one hour was 36 mN 
fTanffo' 18 to 55 Vivien sham feeding sits poor the mean free gistrit 

ncjditv at one hour was 28 mN (wage 0 to 48 mN> 

The results indicate that the buffering actinty of food introduced into 
* , ileneasc m the number o£ u'cers and other lesions 
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>>S " — PI ntumicrograph of acut' popiic ulc*r sho«n in Fig ] liamon tratlag ponetratlon ot 
the tnu ctil^m miiemm sn I overbaoglng edge 
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Of ir> (logs ^\hic}( were <<Iiam fed froqnontlj for 4 to ]1 days 3 ile\clopci] 
acute peptic ulcers, 9 dccclopcd Iieniorrhagic iiosioas or submucosal hemor 
rhage jt\ the slomich and 4 had (vscntialh normal pxstroduodcnal mucosa 
(Table III) 

Tjic acute ulceis were located at the psioriis and the edges were over 
hanging (big 1) Microseopieallj the tilceis penetrated the inuscularis mucosa 
(Fig J) Ilemorrliagip erosions apponied most frcipientlj jn the pjlone 
antrum (I i? 3) nltlioUr^h fiindic erosions also oeeiirred ^Iicroscopicsll^ , these 
(lid not penetrate the museulans nnicoss 

Before necropsv was done on tieh animal the overall avidity of sham 
feeding was estimateil The ntJilily of sham /eedinf. was correlated with the 
seventv of the lesion found Tin results sre shown m Tible I' Tin most 
severe lesions were produe«d m nniniils nhith sham fed vigorously 



Gastric aciditv wns ddennmed at intervals followin„ sham feeding ir 
many clogs hen sham fecilMig was vigorous the mean free gastric aeiditv 
at one hour was '?8 ni\ units (range. 48 to 132 niN) st 2 hours 81 m\ (range 
48 to 110 iwN) and at 3 hours 50 mN (range 34 to 76 m\) Mhen sham 
feeding was onh fair tht mean fiw gastric acidity at one houi was 36 mN 
I « IR to 55 mN) IMicn sham feeding was poor the mein free gsstne 
St> nt one hour was 28 mN (range 0 to 48 mN) 

T)c results indicate that the huflfenng activity of food introduced into 
caused some decrease in the number of ulcers and other lesions 
bn a sStistmaUj significant degree Nine dogs wore fed through a 



A RLSl’IIJATOK i-OU UbE IN INTRATIIORACIC SURGER\ IN TIIL 
DOG 

■\\uterA Gunwo MD 4\dE%RleB AID Rociilsteh N \ 

(From the DepnTtmtM of ’turgery Pwimifjr of ToehfHer ‘ickool of Med\c\ne and DenUsUy) 
INTRODICTION 

D T ring tlu past three \eJis been attempting ^a^IOUs iiitratlioracie 

surgical proecdures on the dog 0«r first attempts were mirkcdh handi 
capptd b^ h(k of siti-ficton anestlitsU Deliberate meticulous siirperv was 
pre\erited b^ the diflicult\ m inauitiiniiig respirators eschaiige with nu open 
mg in the plciin large iuourIi for ulecpiate exposure A\e base deicloped a 
method and an apptntus which we beliese eliminates this difficultj 

Quonu and I onguet' m lft06 tbsenbed a method of cnctsiUe- the held ol ii 
dog in a ruhber sic sealin^ it ibout the neck and rlnthmicaUj compressing 
the sac in order to innte a positm pressure The\ used chloroform for an 
anesihelic n^mt In th> same scir Tiifber md llalhon described n method of 
blowing air into m intntneheal tube b\ means ot a bellows Alatas’ in lb09 
desenhed the VeWO Dwicr apparatus which wis a bellows arrangcmcHt for 
insufUiling the tnclua Mnrphx* in 1*>0> described \ Practical Apparatus 
For Use m Intrathot u iv Dpe rations Tim 'ipp'iratus consisted of t box into 
whicli the In id of the mimil and the hands of the anesthetist were introduced 
and sc lied in witli lublHr cuffs llic anesthetist oper'ited n foot pump which 
pumped air IlirdUjKli an ctlnr liottlc and then into the l>o\ Sauerbrueli“ m 1904 
dcscrihcd a chamher in which the patient and operators were pined a iipH<iti\c 
pressure being miiutaiiied within the chandler The eonstiiit lUgatiic pres 
suie wis stippcisid to keep the lung of the pitieut constinth expinded In 
I'JOy Meltnr and \ucr* described a method of continuous rcspiritorx nioxc 
meuts winch aceordnip to Cntkr supersede*! ill precious methods of mun 
timing nsjnratorx cscliaugx in an aiiimd with in open thoracolonn As 
'irigindh described the luethod of Alellzer nnd Auer depended on placing in 
the trubei through a tncheotoin' an lutntracheal tube The outside diain 
eter of this tubi. wis snnller tlun the luoteu of the traebei V continuous flow 
of air pis.vcd first thro\i„h i« ether bottle and then into the intratr'ieliei! tube 
Pressure w is luaintaincd it 20 mro of mertiirc The essential point of the ar 
riiveinpiit was that the ur which was introduced into the nitratracheil tifliv 
fsespe,! iround the tube and out through both the trachcotonn md the lann\ 
The Meltzcr \uer method was modified subseciuenth to cuiplox lanngcil tutii 
hitum rather than tniheotomx Pierce* in 1921 described an Artificial Res 
piration and Fther Appiratiis for Ise xsitli Coinjiressed \ir ’ This appintus 
mtcmn tti nth mtcrnipted a stremi of air passinf. through an ether Ix.ttlc lie 
Rrcthed for publi .tl>n Jin. IS ISIS 
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stoniiicJi tube otut fhilj *>it <le%<*Iopc(I ksion^ of \arjiiiff dcsrec of «hic!t 
one ttfls an iikcr Sc\rn «l 0 p>< weiv j.nm onlt diliifo <[011110 volution ''ix 
«I(,ulopo(l Usious of '.'irjtnjc sevmtx of uliich ’2 wen wkers (Tahk II) 

Teptu ulcers protliicnl l>t sham fueling have Ihiii mjkI to he the result 
of stariiilion’ lloucxcr no si^niRr int Itsntjis i]e\ilojH<l jn 9 control ilo^'v 
which ttcn stmcil for 10 dijs In Uo^ uIikIi were sham fnl iht ptreenfatre 
ho(l\ wci_!it loss was nldiliUi) from Ihi pmriHntiii «ci„ht and tin nccnips> 
weight I)o„s ninth iliulojHtl no ksioiis Jnd a mein Ixnh mi^ht hiss of 
II 0 per ctnt trance 0 to 17C ptr cent) I)«^< nhieji dneloped siihmueosil 
himorrhij-e lind a mtnii hoJv wti;,Iil loss of 204 jicr rent (rnnui IJCfo 2^0 
per ttnt) I)o/s nliitli de\tloj»c<t lumtinhi^u erosions had a mean brsh 
wtiffht loss of II 1 per tent (ran^ 0 to 17 fi jicr rent) I)o»s which dtieloped 
iiletiN had a mean hodv weight loss of 121 ptr cent (niigi 97 to 119 per 
eint) Stirxation and nulnutritiun ilo not appear to he the prinnrs factor 
in the prodiietinj] of piptic ulcers hi slilin frciJin^ hut inni jdjv a role 


ni’u is«io\ 

Prolon^ul intdist coutiiinoiis phiciolo.ic la.al siimiilition prodiited 
hi sham fteilinjt em under the coiidilioiis of thi'< txpirirnenf lend to injiirj 
of the j.astMtluo<lcnul nuKos.i This siwsstn Iht possihilili tint simiiit- 
fiictoiN iini optrite in llie human piplic iilctr pitient Ilowtier despitt 
cliitiis to till fontnrv tin <|ii<s(ion of tin esrstuxe of inpil hipcnctiint> in 
human uker patients < iiinoi ix (oiisnhrcd to Ih Mtthd Ah ml liiu ]) 0 inteJ 
out elsciihcn “ further ciiddiet h i»ee»h«l Thtn/ois the application of the 
fludiu^H of this KliuU (0 the Immin discast must await fiiithei stud) 


?VM»inv 

(onluiiioiis vaslrn hi p< rsurttion 111 the di« his Inen prodiutd hi fri 
tjucnt sham Utdiiv til Id do,ss peptn rilcin. deicloptd in 1 and erosions or 
snhmueoHil hdnorrhigcs in 9 aficr 4 to If rhis of friHjmnt sham fccihnjr 


ntHTirsits 

viiIbiToiann I w t *I irimcnifjj^ U»|..>n rfu'i'lea#! glrii cr*nif.iin(, (lurch *1 

nticUlailri Zcntralbl f ibir ’ sS 1 
. Svlinwjt t U ant ** 1 Tlie tfli I «f lln»iolOj.i lUjcr^e r 

1 a tro luocIcnHl llu(c • in tx}>(*riincn(nl S(q<|^ tn tii lloj. Am 


laniui > UUus rolunlum irntramli /Isilji 
3}S iscis) (lliKin 1 frenj I>i« Jnrjcn 
BrcTckman I nnU Mint'- J iDflucmc U*”* 


f (I ( rfnzp b I Mel 


nnicnte *ur tn'lchun;. Is jijl 

ilcr ulcero in la trifi'i und Duo i 
(lie fiDK’irkuni, arleit'inu Mate'' 
f kits 1 1 If 68 Jill. 

It As ixparimcntal HtuJv i 
■Ic rinsl Tract in Dog' Ga Irociiu 


10 ,14 IP „ I V. ( Furtlirr 'Ifulic. on tie J- ffe ( if 

fogclman Jjtfu tta of In > «nd Pti' a la Doge SiKufrvgs in IPIS 

Continue a( the SorfvH. Ftuhclial Cell' of tlic f a fri llu<o a 


'rant P 

10 «ro‘ 


Aunt 1^%®* Olwel m Dunlenil neer lai 



V RLSl’IUVTOH iOU USt I\ INTRATHORACIC SURGERY IN THE 
DOG 

^NutekA GtNKiU’ AID \ND E^pll B Al\nosE\ MD Roculster \ A 
(From the Derarlmtnt of Surgery Vn»\tTitty of Toehester School of Mfduinf nnd PeTiiiatry) 
ISTKODUCTION 

D T’RING the pT,t tlim ^ein. we Inxt Uen attemptm-i ^‘^rIou> mtratlioracK 
sur^icnl prooidum on tlu do? Owr first attempts were markedR haiuli 
lappul li\ Ink of s l 1 l^ffl^. 1 on nnestltesw Deliberate uieticulou'* Mirgen was 
pre\eriteil b\ tlie (liflicult\ in niaiiit'iiniiig rcs.piritor% exchange with an open 
mg 111 the pteuri hr^i. iiiough for a«le<i«ate esiKisure A\e lia\e tle\cloped a 
method and in iippnritus which we believe eliromates this ilifficiiltj 

Quinu and I onguel' in de!><.nbe<l *» inelLod of encasing tlie held of a 
dOp in a rubber sse selling it about the neek and rlntlimicillv compressing 
the SIC m nrdir to ermte i pc-situt pressure Thes imed chloroform for on 
siipstlietie Opcnt In the sime sear TiilBer and Ilalhon’ described a nitthod of 
blowin^ nir into in intratriched tub*. b\ menis of n bellows Matos’ in 1699 
described the tellO Dwmi ippiritiis which wis a bellows 'imnf.emeiit for 
msiifllatiuj; tilt tnclufl Mwrphc* iw 1‘105 described A Pr'ictieil Appar^t«s 
lor T se 111 Iiitnthoracic Op*ritions ’ This spjnraliis consisted of i bos into 
winch the lioul of tin mimil and the hinds of the inesthetist were )ntrodiici.d 
and ceiled in witli inhlur tuffs Ihe inestlietist operated i foot pump winch 
pumped iir lluou.h an cthti Itottlc and then into the box Sauerbruch’ m 1904 
described i clnmbcr ui wliub the pnlient and operitors were placed a lugntiie 
pressitn being iniiiitntiud within the ehamber The constant iie^iilist pres 
suie wis siipposid to keep the liin^ of the patient voiistantlc expindtd In 
IWD tleltzir and \ntr deserihed i method of continuous rpspirafon nioie 
uwnts which uenrdnv to Cutler siipers.e<led all pre\ioii', methods of iinin 
tamin^ rcspintors cxchin„c m an amiiial with nu open thoncotomi As 
•'rigiinlli described the lucthod of Meltzer and Vwer depended on placing in 
the trnchei thnnvli a tneheotomv an intntracheal tube The outside diam 
Ptir of this tube w is ».iinUer than the lamen of the trache-i V continuous flow 
of air patsed first through an ether Iwttle and then into the mtratncheil tube 
Rressiire was iiiaintauied at ’0 inm of mereurc The esNentiil point of the ar 
ringment was that the air winch wns introduced into tlie intratracheal tube 
^capeil irouiul the tube and out Ihrougli both the trachcotonn and the lire ns 
>c A thixr \iicr luelhod was inoditied subs«|uenth to cinploi lar\ngeil intu 
•ation rather than tricheotoins Pierce* in 1921 desiribed an Artificial Res 
Piritioii and \ ther Appiratu^ for \.se with CompresMd Air This ippantus 
_u ermittontli interrupted a strnni of air passing throu_h in ether Inittlc In 

n»c*lvM wWlCiUiiv J»n. li iS»> 
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means of « comprc^Mil «ir moior oiHi>ahn|. a ^alte aiaiitz* in lOJy <lcscrilj«l a 
mci-haiiical nspirafor as an adjumt to anesthesia, onJ in lOiO’" descrihed an 
iihprtiscd apparatus Mhicli eou)<l iw mte^rihe} with tin tonimon closed ssstero 
t,iis uticslhesn wlaclnnes This apparatus provided for rlnthmienl eompres-sion 
of a rthmlhirp ba? cnniiectetl to the pntitiit and to the arnsthesia mschiiie 
The rthro itliin;, bn^t was eoiilaiiied m a iniiispiriiit dinniber into whifh com 
pris-sed air was intermittentlv introduced TIin iijipsrntus is non emnmonh 
iKid m Iiunnn fhorieie sur}.crv 

The Meltrer Aiier iiuthud in our hands was iinsatisfnctori for the tipe of 
Mirsron v\o «niif<d to do tW found it di/Hcnlt to miintsin a proper depth 
of (ineslliesi i respiratory sfmj.plin„ was nwrkoel and deith of the ammjl fre 
itiieiitli risulfrd Tlio apparatus descrilinl In i’leree was aI*o unsatisfaeforr 
111 mir hands "Wilh this nppunlits n tiniiud aiiisthefist was iinahlc to luam 
tain surj.i(ul aiiesflnsia without anoftmit Siirj.en was npressinlv hurried 
and tilt opi.rntor was lOHsfinflv worKiii^ i^aiiist time The ^faiitr respirifor 
a 5 thoiij,h most satisfotfori for human surjrrr' did not ajipeir pra'tiwl for use 
ill till labor itorj b( cause of the animiiit of e«|Uipiiiei;t injiiired h iirtliermore 
we wantul som, svsteiw vrhwh did wot reipwr* the «er\ues of n trained anev 
thetist 

III VKITirs 

Soiluiiii j)i ntolMirhil d or mmbiilal a<lminister(d iiiti iicinnisli is a ror\ 
Mtisfaeton aiiesthvtn «it.etit in tin do_ In abiioiiimd siirjrin we have useil 
it some lOO times with a mortalitv rate from aiiesthesn of under 1 per cent'* 
Tlic diafhs whieli did lesidt wen almost always fiom ov erdossjre by an inex 
pirnneed teclmnuiii On the basis of ihii esperieiiei it veeniwl desirable to 
iisi iieiiibiifnl as an aiiestlieln f«i lhoiaei< siir^err and to eonstnict a respirn 
tor* the sub (uiuttan «{ wIikU woidd b< t« maiutam Kspiratorx esclnw^e 
>i„ I shows a diatrain of the isspirafor \n o’tifsPii tank is tf|Uippetl 
With in ordiiidri Imt i.aUnC t ilibniled for flow in liters per iiuiuito The ox) 
Rcn flows thrmifrh the lespiratnr to the outlet uhi<h is iOimeited with an mtn 
(laclual catheter Pin. flow is inhrriipttd 20 limes per inniiite bs n soleond 
ftitnated p-is vnlve The valvc isojutnud hv aw clvt-tni timms motoi 'Wlieii 
the nhe is closed the 0x1 gin flowjii„ 111(0 the lespirator must esnpe fliroii'rli 
the outlet and 111(0 the intntmcbeal tube W hen tin iiibe is nprii the oxy,.eii 
flows diretUv through the line to the exhaust and is Inst to the outside air 
Diiniij? this sime phase (hat is when the salve is open pspirej mr will c‘(ipe 
from the Iwngs thr<m,.h the intiiitraclwu! tube and out the exhaust 

It should he noted tint no provision is unde fm suction duiuir. (he ex 
pimtorv phases ''laut/" '* bw pointed ont that suctinn is not 1 disinble fiiiic 
tiou of a respirator 

The timin'’ motor is i HO volt bO cycle \ ( motor willi a pesr rtdiietion 
box The essenlidl feature of the tunmir motor is in exposed bnss tmiiiig gear 
whicli revolves ten times per mimite The magnetic s iht is wired m senes with 
this gear and the circuit is iwvde and brol en In uuaus ot a contact brusli Por 

I DlraWr «« d 'gde* *•"* c B Iructeil In couieratlon witli Mr John W Arm 
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tions of the face of the pi nr are instilatiil m such a \\a\ tint m the gnr rtcolces, 
contact n inailc In the linish fur out second ajid broken for two seconds Mak 
•np oontiicl octnntes the solenoid m the sahe and opctis it Ureal inp contict 
allows tlic 'vahe to close 

^^c have used u misiimim pressure uitlim the (.jstem of JO em of water 
A safitc cahe is iiieoriionitid m the respimtoi which blows off if a piessurt 
hiphor thin tins is crcatid This «s.ifctc \aU« consists of snlearm subtncri.cil 
to a depth of 10 t in in water 1’rcs.sures lower than this ean lie obtained b\ 
duninislniip the r ite of flow at tJit tent \aKc 

An iinirnid lunnoinetcr is in< nrpoi ited m the nspirnfor so that the pres 
sure obtained at aiij picm moment is \isihle 




EL'S! II VTOr IN INTrATnOR\CIC SUBOER^ IK DOG 
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JtETHOD OP OPEP\'nOS 

Tlic mctlioil of oiuntioH quite simple The dojr is strapped supine ou 
the oi)eiatin^ table A superficial ^cin in the hmd Itfe, is selected and a solution 
of nembutal coutaiiiing Go mg per cubic centimetei is injected In general, 32 
nig per bilogrnm of liodi cieight is required but there is wide indiMdual larii 
tiou from this in either diioetion Our technique !•» to inject %erj slowh until 
the reflixts arc lost and the nspintions arc slow and regular e then stop the 
injection and pi\e no inoio until indicated IVlien surgical anesthesia lias been 
obtained the neullc in the sun is eonneeted to a coustaut drip of Ringer’s soUi 
tioii \ "So 24 boli\ catheter with the blind end cut off is then put in the 
trachea and the bulb inflated Intubation of the do^ s trachea is simple I xten 
Sion of the licul and traction on the tongue sields a clear siew of the epiglottis 
IVhen tlie cinglottis is lifted the \otil cords are exposed and the catheter can 
be slippetl in without difficult! The dog is placed in the desired position 
for surgeiw and the operation starteil Just before the pleura is to bo opened 
the intratraclieal tube is comiected to the respirator and the ox'geii flow started 

Tip 2 Is an artist s drawing of the apparatus Fig 3 is a photOj.rapl\ of 
the apparitus m u«c 

Sodium pentobarbital is a nspirators depres'ont Tins seems to be an 
adiRiitige when the respiritor is used since almost without exception once the 
dog is oil the respirator he males no xoluntan respirilnrx efforts Dtilitig a 
long operatKin additional neinbiit il luu't be injected Indications for tins are 
swallowing struggling or respirators efforts RccentK we haac been using 
Iiitocostriii in coiijumtion with tbs nembutal and this niox proxo to be of xalne 
m aceomplixlnu^ a Mwootbor anevtUoxia 


rtNUITS 


Using the tospicitor we base cained out open thoraeotonues ou oxer fiU\ 
do_s rOscctii)^ usualli the scxtnth iib and opening the pleura wide iiiough to 
mie nde<niate osptixnri These Ihoracntomies luxe been done for lobectoinx 
dixisvon re anaMninroi*, of the thoracic aorta aiiaxtomosis of the siilHlunii 
urten to the piilinonaix irtirx ind cannnlation of the thoracic duct The 
pleiin Inx Imn opui m these operations for an average of from two to throe 
wnirs Wt )n\L bt,pt the pleiirr open for as long as six hours in order to test 
'< cfficieiiex of the metliod and the apparatus We have had no fatalities whieh 
we coiisidired Jittnlnitabk to the anesthesia 

ln^^, eiuoiuitirtsl no eoiiiplRations from the contact of the Folex bulb 
with the traelm altluni^l, ,t is realized that mild degrees of tracheitis would 
ce difTnnlt to reeo^nifc m a do^ 

In all tlu op. rations the operator was able to dismiss anesthetic problems 
rom Ills mind He xxas aide to earn out the surgical procedure with all the 
‘bliberat.ncss that he desired 


w.ti, . *'• ‘‘“’•'•‘lx atiloinatic and will run for ns long as is desind 
am Ulmr "'***'“ Additional |m ntob irhital ean lie injected xrhen iiecessnrx h\ 
aiix hlKirMors teehmnnn ,ain,. as cireuUting nurse 
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Jsone of tJie had nmrc thiii miiijEufll btouchnl accretion BrODcho*! 
copj ^as aimed out roufimh at the dost of eicli operation but u«U3iI<’ 
proved iiiinet(vsaM In two eavs when the ehcst mi? dosed and iJie respirator 
sliut (iff, Iht aiiimnl did not ?>iTithc «i»ontnitoush In cadi of tlies« cases the 
do;f was put bicK on the respirator with a 00 ptr cent 0 TSf,en — 10 per cent 
CO 2 lUKture for fise nuiinti? oiicl spontanwuj? respiration? then bipan In one 
ease safisfacfon anesthesia could not he obtained with neinhutal When the 
initial dost was injected the do? dc\tlop«| shalhur jeri m ' nspiration? Mhuh 
cou/d not he cliinunteil This do^ lutif showed the same reaction when anes 
llutized Mitli neiiihitia) fur nu dHloiiiin'i) ft|jefation 

isipfostw NT? 

‘sLiLrnl improsdtieiit? in the respirator are contcnjplnfid and we are now 
ton«friietiii" a niodil ineorporatin^ them One A fhne way snhiioid siMe 
Mill he used to eliriiiiiate the waste of oxjcen Tuo Sparhiiih within the res 
pintor will hi cIiRiiiiilul hs iisiii„ ft mereiirj tumbler switch fripptil bv 1 
cnoi Tlirer A smalhr safits salst will la* irxd cmplosui^ n comnienial tspe 
diaphrajrrn Sfihe Jvnr \dpist»iieiit of the respiinfom nte and of the iiispira 
tjon pxpmilion ratio will )« made ixissiWe 

roscjtsmss 

5or uitrnthoram suii^irs ni the dc' we haw «s\.d infrasmou? nembutal 
for auesfliesin ^^ein^l desi^iiM a simple uspiratoi vhidi is easiK coiistnieted 
from mdih aiadible niiteriil In our hind? the method hii prosed most 
sftfisfactorj and 1 ? supirior to am otiur method we base u«ed Improicinenl? 
Ill fli( rpspiPiifor will be made 


1 Quenu nod tongupl NeO ear «ii«li«c» wh nhc expentucnl i)ei conccmitot In ttuut 

cii iliorae'‘l'ip lomjl nnd 'nw 3 twit 1?% 

2 Tuffler 1 fto) Ilftllien (iper»iloii« iBiirslho«ici<pie «\ec rc«;iiftilion imificwlle j>sf 

ininiCH ition Compl rent s-n- )< J «oJ 3 J»1 
1 Slatis RufJolpIi f>a ihe V-vnascmenl «t Scute Trsnnian )'i><uiuoi>ior£ix \m “«rg 
29 42? ISnd 

4 Jfurtlir ^rpil T \ ••iittcxtieii for K I re l> nl Vjj'WUtav* tor llpf m Inlriitl oratw 

OfH'mtKifls II<Htcin It i S J JS2 -1 ? Iwsj 

5 sauerMrucIi t ^‘'"r lie Jl» 'ol<»k' *•*■" 8nl lli» il«l< rlien nnjnkJneta '<> In '* 

throafiiilcn f mifrjffen m njciorr 1 Brumittn 1 <B 0;«.rBlif ns Van mir Sri-h. f Vl'O 
Chir 73 S‘7 190-1 ..... 

b MrWiei b J tin I Vucr I .Un Cwtiooi. U«iirnnn WithoiK Kptpmtorj- IJote 
roeots 1 Esppr \Irt H n-2 lOW 
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COTTON AS SUTURE "M VTERIAL IN UROLOGIC SURGERY 
DosvidR Smith M D , Fb\nci>co, C u^if and 
Rodfrt 0 'Wf-wfr NID , Salt Lvke Cit\ Utah 
(From Ihr i)n WKin of Surgert/ Suhdtusion of Urotogg Unnersitg of Caltfomia 
iledieal School) 

TN OUR gradunte training in general snrgerv we bad been taught silk tcch 
1 nique and of course wore conxinced of its supenontv over catgut in iincon 
tanvmated wound-i In urologic sutgtrv therefore \.sed iilk m operations 
upon the scrotal contents but feared to applv it to surgen of the urmarj tract 
because troublesome silk suture granulomas were to be expected 

The medicil literature is life with articles on the disadvantages of catgut 
suture material which we mas briefli summarize Its rate of absorption is 
vanable and is accelerated bv infection and the presence of untie Because of 
the inflammator. tv action which it incites, in tissue fibroplasia is dela' ed \\ hen 
It is used in grossh containinated wounds close to 100 per cent of cases will 
deielop infection Since no wound is stnctli sterile a significant number 
of "clean’ wounds will become infected when the excessive inflammation caused 
by catgut deielops Because this !•» true it is the rule for urologic surgeons to 
place drams in most wounds whether grossh contaminated or not The use of 
drams can onlj mcroasi, the incidence of infection 

Since catgut has a low coefficient of friction knots under tension are not 
secure and since tins inatcnal is not pliable knots cannot lie brought downi 
'tight ’ Catgut swells wlien buried in tissue and unless tbe ends of the sutures 
hale been left long there is a tendemj for these knots to untie spontaneoush 
This IS partioularlj true if doubled catgut sutures, arc used The tensile strength 
of catgut IS lost lapidh and it h weak before adequate fibroplastic proliferation 
has developed The onlj advantage that catgut could have over nonabsorbable 
sutures IS the absence of troubksomc sinus formation or foreign bodj granulomas 
It IS not uncommon however for catgut knots to be extruded from wounds a 
few weeks after thoir placement 

ViTien the use of cotton sutures was popularized bv ^leade and Ochsner and 
others and evidence aceumuhted that sinuses and granulomas were rare or 
nonexistent when cotton was used we decided to use it in operations upon the 
unnarj tract Cotton k casilv sterilized It excites little mfiammatorj reaction 
so fibroplasia appears carlv and proinsses npidlv It has been demonstrated 
that manv contaminated wounds will heal without infection when fine cotton 
sutures arc used Clean wounds mav l>e expcvted to heal per primam and there 
ore need not be drained Cotton maintains its tensile strength well beyond 
t ^ time that finii hcalini. of the wound has taken place and because of its high 
‘W icient of fnetion and its pliabilitv knots can be tied tightlv and thev will 
remain so All authorities hnvTcver stress the need for careful technioue wlicn 
cotton IS used 

HwtheU for pubUexllon J»n “ 1M9 
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Tlw onl\ «]isad\ontnge to the use of this material i? the possibility that the 
buried cotton ma^ act as a foreign bod^ wjlh the formation of sinuses or gian 
ulomns first reports denied th« hut a ft.« base recently appeared nhieh 
admit of a mimber of late complieation? due to the cotton itself 

Two pipers hasc nppoareil in the urolocic literature winch discuss esperi 
cnees with cotton sutures and tic Imc a personal communication from f>csl)it 
concerning his results with this material Bernardi and Afacchi m 1043 
reported on the use of cotton sulwrcs in fort^ four pa'mnts Twenti-ono of 
these Mere aseptic operations applied to the serotnl contents Thev noted that 
healing was excellent and that extrusion of cotton sutures iias rare Colton 
sutures Mere also used m twentj three wounds which thci considcreil to be 
contaminated Thwe ineludeil such operitions as proslat ectomi, pj clohthotunn 
neplircctoms, and drainage of nlisecssos TIich. authors Mtre discouraged Milh 
the results in this group Ilcsling occurred hi sccondarj intention and this 
took longer than if catgut had been used Exlnision of cotton ms the rule 
e\cn months after the iiounds were henhd Thei felt that cotton sutures 
despite the ehiins of other authors do hirlwr bacteria whin bathed iiith infected 
urine and finalh extrude themsclm and concluded that the use of cotton 
sutures is contnindicatcil m contnminstcd Mounds 

In eontrndistmction to this 'Mehck m 194C reported upon his experience 
with cotton in tliirti tiio eases Drains Mere left m the Mounds for as long as 
four dais Ho noted no complication Mhatcicr no sinuses or extrusion of 
sutures no induration of the wmimls no disruptions and no hernias 

Ncsbit eniploicd cotton rmitineli some jenrs ago and at first was much 
impressed bi the unifornuti of primari heiling iihich he obtained Hut 'after 
Me had bieii cmploiuv cotton fora perioil of scion or eight months pstients 
began to return eoniplaimng of dninmg iionnd sinuses and upon ini estimation 
it lias found that a mnjonli of these cases had hcolctl per primam but after 
seicrnl necks or months had dciclopeil small tender soft arcss m the sear which 
cicntiiallj broke down Cotton material extruded sponfnncousli from some 
but in Ih'' ninjoriti the sinuses eonlimiol to dram until sure,ical rcmoial nas 
effected ’ This experience caused him to cease using cotton sutuie mateiial 
Our scrus was started in \pril 1042 and was clos-d it the end of 1146 in 
order to allow a minimum of two jears for follow up Sliarp disscdion was 
used routmoli at first hut in 1943 wc liegan to incise the lumbar muscles with 
the elcctrosiirgieal scalpel and to coagulate the smaller bleeders I arger lewIs 
were tied or transfixed with No 40 or 60 cotton The use of fine pointed damps 
fine Ferguson and French eie needles light forcips and the insistence upon 
careful hemostasis were stressed >\oQn(ls were closed without drainage unless 
imno was expected to dram or gross eoiitamuiation of the wound was present 
Closure of mustles and fascia was aeeoniplisbed with figure of eight doubled 
No 40 cotton sutures Interrupted No 60 cotton sutures wore used in the sub 
cutaneous tissue and skin 

At the outset eolfoii sutures were used exclusiieh in all wounds except 
where they mi"ht penetrate the mucosa of the nnnniw tract Here 000 or OOOO 
plain catgut tia«] Bcnal lasculat pcdiclo chmprf cn maa., were tied or 
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transfiscd with double No 1 chromic cntgut ntlier tlnn tntli cotton for fenr 
the finpr cotton mi<,ht cut tliroucH the vessels 

This senes is compnscd ol lOG cases and the majorits ot the patients were 
operated upon In eight inembeiN of the resident staff at the XJnuersitj Hospital 
Of this group, 142 were classified as “clean”, 78 of these imolved the upper 
urmars tract and included the remo\‘il of 53 kidncis most of iviiich were 
infected Thes were “clean because the peliis or ureter was not opened 
(Table I) Complications m this iineontsminated gtoup included fi\e noaiid 
infections Two developed following lumbar nephnetonn , one of these was 
mild and supetficinl sshile the other proved to be a deopli placed infected 
hematoma requiring surgical dmnage Of the fifteen nephrectomies performed 
through a transpintoneil approach one liecanie supcrfimalli infected following 
radiation therapv to the area md four cotton sutures were extruded spontme 
oijslv (luring the subsequent four weohs The wound of one pitient subjected 
to fvplontori Isparotomi discharged one cotton sature two months after opera 
tlnn thou'Ji the wound healed perpnmim A similar episode oceurred following 
oxiMou of a solitacs c\st done through a lumbar inci-iori Six months later, 
1 small Imt definite lienin could be demonstrated m this wound tlioueh gross 
wifection wa? noa er pic'cnt Following transpcritoiwal exploration and excision 
of a sohtarr ciat of the Kidtiei eiisctriiion occurred m one mstance and the 
Wound was imincdnteli closed with through and through silstr wire sutures 
No hcmii deicloped nor were cotton stitches tier extruded Onl\ one mild 
iiotind infection (leseloped foUowmc the operations upon tlu cxtennl genitals 
and this healed readily w ithout complication 

Of the sclents eight patients undergoin,, <Uan curgen of the upper unnarv 
tract then onU three or 3 8 per cent spontancouslv discharged cotton front the 
KoitndN and two of these occurred late from incisions which seemMl to lia\e 

Table t rscosT\MiN*TE» Woivns 


. ormriQv 

t ^r'aniton lavarotomT 

f s ision of solilaiy cr i 
tr»n peritoneal 
niTi*ion of hor e |,oe V-ilnei 
ivn ion of eolitarr ct t 
lamUr approach 
'«inropex> 

liifenaiect jiav for csccer 
''ephreciotnv lumbar approach 

''*P^f«ton,y Iran peritoneal 
\ arirrccle 

of acratum 
Minn of pnn„ 

Urclia^rtOBT 
> Taif hi trocele 
Ur Vniiier ^ 

Totals — 


EXTRLStos 
2 months 


1 Sups-rficial 
1 Dnep 
1 ‘‘uperficial 


1 ca e for 1 month 
followiBg X ray 
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healed tleanlj I our (5 per cent) presented clinical evidence of wound infection 
and two of these were supcrReial This c’tperienee compares quite favorabl} 
mill that reported bj the cencral snrRcons 

Our experiences with cotton in contammiled eases haie given quite cJiJTer 
ont results Tills group consisted of liftv four pitients whose wounds were 
cither grossly contaminated or drained urjnc for vnrvjUjf periods (Table II) 
Thirtj five patients had operations npoti the upper iinnarj tract and nine, or 
2G per cent of them extruded one or more pieces of cotton A number of those 
m whom ncpfirectonn was done also Ind perinephric ibscesscs One of those 
wounds d!-schait,ed one knot two months afUr bealint. had taken place while 
another extruded one knot eighteen ronntlis after the operation One patient 
of tins group discharged four sutures over a period of four months followed bv 
permanent hinling ^\e cannot consider this an import mt eomplieation for we 
feel that the use of eotton in thest ten patnnts affowled quid er wound healing 
than would have In on obtained bad catgut bcin used 

The eotfoii smtisos which developed in the wounds of those patients subjected 
to conservative renal surgen were more tioublesome All extruded cotton for 
at least lour months while one pirsistid m tlm for euhtecn months In this 
group was the one gianulomn which caused the extrusion of much cotton for 
eikhtccn tnontlis Surgical cxplontnm chioonstritcd a large granulomatous 
mass which extended down to Ihc peritoneum It was coinplcfclj excised and 
the wound was again closed with cotton aulunre without drainage It healed 
mtboiit infeelion and no fiirtherlmiiWeensijed 


TiBIl- It COSTVUlSATHl ''oi-SBS 


npfH.vTlON M: 


COTH1V aimsios 


Vephrcctonii^ lucul'sr Hi 


Veplirostornj 
1 veloplKly 
Nfphrolitbotomv 
I jplolilholonij 
Urptsrolitholomy 
1 artnl fTulfClomy 

Wjrpi-tirul/viowr 
Supraput !<• jroitiittctomv 
\ e icjVBKinal fistula 
CvatoHtomv 

rpufiJvmfgtoais <ul)trfulo«is 


1 knol At 2 montti« 1 knot at J3 
month 4 kooca for 4 montha 

2 <-as s for 4 nontha 
t rase for 0 moatliB 
1 rA<e for IS monthi 
1 {granuloma aicigeil 

I care Rianj knots for 6 months 
Vfaa> knot* for G months 

1 cas mauv knots for 6 months 
Mans knots PTtruJpil into bladder 
t rase few knots for 2 months 
1 cn«e for knots for 4 nreks 
U 


The sinuses which devefoped following operations upon the bladder and 
piostate were aKo quite liothorsome one persisting foi six months The com 
nlicjfion following the npair of iJic \esicova;nnal fistula was partieularh inter 
estinir Through a Chemev ineivioD the rcgiou of the left ureterovesical Jime 
tion was exposed and the vaginal defect closed with interrupted sutures, of No 
40 cotton The opening in the bladder was cloved with intemipted (iirough 

nn.l throurt •Hi'."'. »' ■’» “ 'I™™' “‘O' 

r solarf. of ^o 40 cotton nhich »ore pherf sopcrtc.all, in the mncclc 

I The fistula was successfull. closed but ssuiptoms of cj-slitis persisted 
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Ov-5toscop\ one month nfter surgerj showed the bladder to be normal Two 
trionUis hter, reexamination demonstrated that two of tlm cotton &nture'5 had 
misrated to a submucosal position, they were remoied During the next three 
months four more totton sutures were extruded through the mucosi after 
nfiiih vesical irntabihlj ceased AVe place no more cotton sutures in the de 
trusor inu-.rlp no matter how far removed front the mucosa Epididymeitomv 
"as done six times for tuherculosis of that orjau and of these, one pitient 
extruded four cotton sutures duttn,? the next four wtctvs after which htalmj, 
took place These cxperieneea explain wh> we pave up the use of cotton after 
One lear of trial in ca®cs when, nnnan drainage occurs Not onlj did 25 per 
•’ent of them extrude cotton snturesy hut their muses wer» most persistent and 
•^uite troublesome to the patient Onlj one, however, required surgical inter 
mention for cure 


CONCLtrSION 

phased vnth cotton sutures m the tvpc of esse listed m 
, ® complications from cotton liave not been a problem and wound 

ea in^ has been umformlv salisfactorj These wound), furthermore have been 
‘‘ tsted bj ambuhtiou of the patient on the dnj after operation The low 
jflsi imc of wound infection is gratifvins, nnd though nrcful attention was 
r' technique caniidcriblc credit for this must be given to the suture 
Itself rhe of potton m contaminsteil woiiuiK ( foble III was dis 
cowracing and we quid 1\ gave il up 

wotL mflucnfcd b\ the experimental 

cotton w-vs extruded from tontammated wounds 
last t), double,! or placed in a figure of eight nnniur In the 

Place intetniptcd single No 30 cotton in 

irlcd ’ 40 figuK of tight sutures formcrlj usud One wonderx 

wi L .l. Ibo late complications 

in ffte vontsmmsted wounds 
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JEJUNAL I\TUSSU«;CCPTION 
UM^bU\L COMFLICVTION OF THE U*5F OF THE MiLIER x\BBOTT TLBE 
Duid D Dun\, MD, and Edwin TT Shearblrn, SI I), Phil-^delphu Pa 
(From the Surgieal Venice of Tie fanleRttu Hotpttal) 

D espite tlie CTtensne use of the SliUer Abbott tube or some one of the 
modifications thereof serious complications are infrequent Slost of these 
are related either to tlie passage of the tube or to pressure of the tube on 
structures m the upper respiratorv tract oi esophagus ‘ ® Relatii ely few 

serious incidents have resulted from passage of t(ic tip of a lou«, tube through 
the stomaeh and intestines from the presence of the tube m the intestinnl tract 
or withdrawal of the tube therefrom* ® * 

Intussusception producing intestinTl obstruction with a Jliller Abbott tube 
in place must be eztremel} rare, jiidgiii^ b\ the pTucits of such reports Smith 
and Van Benren made the general statement tint the intestine has been 1 nown 
to intussuseept itself upon the tube Harris^ cited an evperienee m which ileum 
intussuseepted into ileum due to an inflated Miller Abbott tube balloon with 
death ensuing from an intestinal obstruction and in a personal communication 
to Hams N J Howard described a ease requiring operation for intussusception 
due to a tremendoush distended Miller \bbott tulie balloon The onh complete 
case report found m the aisilable litenturc deolmg with this tvpe of nccident 
"as made h\ M arren and Cattoll * one of their cases of stenosis of the intestine 
tennimting fatalU with an intussusception and bowel perforation following in 
testinal intubation It seems pertinent tlieiefore to record an additional case 
in which intussusception with intestinal obstruction occurred immediateh fol 
owing (he use of a Aliller \bbott tube and in which it is !« he\ ed that intus 
susceptioii was related to the use of the tube 


C\SF RETORT 

\ Su Teat oil Negro noman wa ailmitteil to the Lankenau Hospital on ‘^pt 16 104*, 
bouf ®Tere intermittent epiga trie anl peiiunibilical pun anl repiatel somiting 

twehe hours dumtion Mie hid a nornul boaet moTement the dav before admis ion, 
u no flatus nor stool hid pa e-l inee then 

toiuT *1**™*'°“- ’“flttled reraoral cf a benign cemcal polrp n supracemcal hs teree 

^ light salpingo oophorectom) ani an appendectoolT on another alimssion. 

Tlie temperature C pnl e 60 re piration 20 blond pre-sure 140/00 

anl aell nonn lied woman hing in bed belching and 
riilit ^ ''^®**'°ed fluid The abdomen was diffu eh distenled but there was neither 

tiehf*f>,.”"!v"'y ^■'fding Loner abilonuiial tenieraesa wts more ironoum-B-l on the 
re palpable Pen taltie ounds were of normil pitch lut 
« normal excejit for the cemcal tump which wa mnoth 


t'ght than the left 
tTpoactne Pelvic e 


‘O in peetion lut tenler o 
■endeme s. The r 


miaipulalion Digital examination of the rectum elicited diffu e 


mler of the esiminitm 


Fewi,,.,, fo, pm,„ , 


itiallT within normal bmits 

nen luraoglobin blool 
was es«entiallT normal 
orphonuclear cells \ 
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roentgenogram of tho abj men dil not <Ji elo c ealeul. «r di-tend. 1 lnoi.3 of bowel An 
eleetroenrdiogrrtiliic tracing was normal 

Initiil managecieni ineluieJ eonciauom ga^troJiioiennl Jraimge u ing a Levina tube 
with n ^\angon■lteea suction aprmrafur attached, anl the administration of pariateral fluids 
Irom vient 17 to Sept n, 1017, the patient impnned, rtmnmeil afctrile but had copious 
drainage through the tula* fnenio-, were retnmcl ehar nnl ab luminal distention Wirca el 
Thcnforc, on ‘tept 23, 1947 the Inline tnbe wn repliceil by a Miller Abbott tube, the 
! alloon of wliiHi was weighted with 2 ee of metallic mereiirv inffimltj wr< encountereJ 
in pr iDg Iho tip throuj.h tlie pylorus, hot this ws n hi icl on <5ppt ’R 1017 \fter the 
balloon was injeitel with 30 ee air, it tapllly adranetd to n joint in the terminal j? urn 
'since the tip did not progress furthsr a thm Mrium su pension was injuti 1 through the 
tube rcsesling on a roentgenogram an nrf«» of jatestionl narrowing The proximal loop 
was dilute 1, but some barmni jia sel the coiuitnction ven glow]} On the btsis of a nesr 
total mechunKHl olistruetioii of the jJium ojeration was jerforjiied 

At the first operation, Sept n 1WI7 (DTlIt), nlslomiml exjlorution revialed tin. 
presen c of cakuli in the gall bhider Numerous aithi ons Cxi tel bitween {entoneum 
omentum and intistmcs, nnl the tip of the Miller Vbfcott tobe wss lo sled in the terminal 
ileuDi .0 cm prorininl (a the a reen Conipromisiog Che Jomen of the bowel immeJiatelv 
distal to the tip of tin. tube was an «1 frucliog ei Mricn) bind wli h tightly b>iinl the 
ilsum (It this joint to a contiguous hnf of rmseiifirt The biol was Kiered the entiri. 
amall intestine was frce-l of adhesion aol aftir no furthir clstroetioa lul bi n lemjn 
atrated tic wounl was el< eJ 


Twenty four Inure after ojeration remmal of the MilJir Vbbitt tuls* was begun at 
tie rate of 10 en jcrthirti minutea Thclollooti wbieh eootsued 30 r r of sir ha 1 been 
d< fitted and auction on the tuti divontinuet Tbi patient ftpirleixed crampy abloniinal 
pam anl a (treater dm}, was felt on the lube ihtn is usiitl with its rcmnal The di t 
svta Jsenfl H to iseln le soft itmi* os the a eoo 1 po loperotisi. J ii an 1 two esesisa pm 
duced liquid rctnrns eonttiniag fccnl jtrlicles \norexit nnl inniiting on one oica ion an 
the fourth {(jsforemtire day were thought to haro foHowel « tor r»pi} lacrea i >b tie 
diet The pasaagi of flatus anl two a ft brown stools from the ei|,htli to the twelfth post 
opcmtire ilnya permitted a g»n e of >eeoriii concemiDg the patency of the inu tinsl trset 
Ncscrthcle s, the jutient liegnn to eompHin of ‘indige ton’ and a sen i of abdominal 
fullncis Anorexia wiia followiJ by TOiniting alight at fir t, hut intreaeing infh/R forty 
eight hojrs to ]ar}.(> amount* of bih »tiune1 nonalercoraceous fluid The nature of the 
nsituil gfisine eontents suggi Cil a high mall mlestianl oh inietii a To confirm tni« 
injection of ft thin tnrium mistoro Chrongh a Lenae tula. iKmoo (rate I mentgenol gicallj 
Jilntation of stomach and luolinair with eomrieie «f fruction in an upper jijunaJ toop 
iFig 1) Tilts jntient having recently bnl a Iboroagh abdominal expljration the commoner 
of ob tru lion coull rcasonsll} be exelnl t Ifjweser it was re sllet that at hpa 
rotoms jliCfttion of small intestine over the Uiller Abbott lu! e was well deraonstisted and 
in fact a mail iiiiipient latu suM'eption wis note] It wis u p cteJ in the light of the e 
observations iVat the obstrurtun was due at this tune to an intus u epti n in wliith the 

nimi ed The tempcniture 

nth poitniciative div the 


1 atient was agsln subjecis i lo h j ij uo 

The second opeifttion was dom, Si.pt 14 llti lE U ^ I 
was entered through an upjar left re-tos musile jlittiii^ mci loo 
intestine immedntely presentcl The jtjunnm was tmccl from the 

about 30 cm where a firm obstructing msss an mtussu .iption way 
was farmed b} 18 cm of proximsl jejonnm wh«:h liid w.lhm the . 
intii susicpiens formed bv the distal jojimiiro Teduchiai of the int 


0 tube in the stomsih 
tliL pent ni il laiitv 
dilated loop ot mall 
igsnicnt If Tints for 
; Tile intiis u cejluin 
liestlimt. laser of the 
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cmia was apparent '\\ith reJuctiOD, 'everal small tears were made in the boggy eeroia 
The mesentene Te<.s^ls were not thrombosed 4 by pa mg enteroentcrostomi was e tabli bed, 
a few pi«es of gelatm sponge were pis cd orer the few tmy serosal rents, and the abdomen 
was closed 

Two davs following the second operation the patient was nmbulatorj and on the third 
Jay 'he had a lirge ponlaneous bowel moTement Gi tnxluodenal drainage was discontinued 
on the fourth day and the diet was grsdnalh mcren ed Sub equent contrast roentgenograms 
howed slight dilatation of a jejunal loop bnt fret in age of the barium meal to the colon 
The patient was di charged on the fiftT fourth ho pilal dnT free of symptoms On a follow- 
op Ti'it m December) 194^, 'he was without tomplamt* 



its 1 Roentpenosrani after barium swallo* demo lalrating high upper jejunal obstruction 

fommenf — One might presume that the MiUer Abbott tube uai mstru 
roenttl in producing iniussuNecption in this case Alultiple plications of the 
in eititKs on the long tube sre muallt sten when 'ibdominal surgerj is being 
per orined upon intubated patients as noted be McKittnek and arren ’** and 
snidll trinsicnt intussusceptions must he common under these cirrum 
nees The conditions necessary for establLshmg an intussusception which 
that *h*^ ^P^ntineously reduce are not well dchneil but one mvht conjecture 
tu«s * ^ physiologic forces stc -yt ’^otk which bo eommonly produce in 
end'^TT^*^** small intestine at the site of *i tumor or polyp the bulky 

tlK ^ ^'”2 pin sicalh sualogous to a spaee taking boivel lesion Since 

th" Ju this case was not a reserse t\pi it is inferred that 

struck result from yyithdrayial of the tube Furthermore ob 

ne svinptoius increased after the first operation yvhieh sugi.osts that the 
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ropDigMOfram of the aljJoraen dul not (IkcIoeo ealtuli or «li leole-l boi'a of bownl in 
cloflroiarJiographie tracing normL 

Inilnl Dianigcmcnl mdu-teO cantmiuua f.-istroiitoiknal clrninagc u mg a Icuw jol.p 
wiih ft -nangin teen auction smrelue atuehed and the admmutratios of parenteral fluiJe 
irom *tept i to Spt 10 IJt 7 the patient »mrrOTcl remainil afebrile, but Ind c-p.om 
dramago through the tube Enemas were letumiil clear uni! nbl minal di tentwa ini.rcas/'l 
Therefore on 23, J.0J7 lha te*iM tobo wit reflncel Ij- a Jfillcr XhUjlt tube fie 

balloon of which wna weithtt.l noth 2 ejr of wrfallie m^rrurr Difficulty was encountcre-l 
la ina the tip throiigli the pvlom , Imt Ibw wa* a Li.ipI oa Kept 21* 1917 iftcr the 
Imlloon was injetleJ with 30 ce nir it rapnlfi adtaneed to a point m the lemiinal ileum 
>*ioce the (Ip Jil not progre t farther, a thin (mnum su pin.un hbs injertel through the 
tube rerealing on a roentgenogram na arm of iflie<.tionl Burrowing The iroumal loop 
was clilnteil but some bnriiim paaeeil the (onatrution lerv sbwly On the ba is of s near 
total nicchanual obstruction of (he ileum t>(erfitioa waft performed 

\t the lift opiratiOD bipf 30 inj? (DDD) allotniujl erjlcratjon rerer.Iel the 
pro ence of cahuli m the gall HaJl.r Nuimrous a Jlie,.tons existel Utweco jientoncum 
omentum and intestines anl Iht tip of tl,e MilUr itUrtt tul< nos locatol in the lerniiBnl 
ileum 20 im j roTinml to the itreen (umpromi mg the /um.n of fhi »o«cI imwedntrlr 
distal to the tip of tlio tube wag an ob (ruitiog cicalneisl ban! which tightlr bound (he 
ilcum nt this point to a contiguous leaf of nie,nterr The lanl vai rcTcrel the entire 
email interline wat free? of nlhesion , anl, after no further p) tniefim ha I l»ea Jemen 
etrateil the tround was cloreil 

Tweotj four hours aftir operation teoioinl of the Miller \ll«tt tuV mis begun at 
(he rate of 19 eni per thirty m/nutss. fbo ba>l>oi) nfiish ronfained „() r e of air had been 
deflate 1 and s<i tiati ou tha luti* diw mtinuil The patient caprnen el eranipi obifomiail 
jnin, an! a greater droj. «*i felt on (ho lube than is u ual walh its nmoral Tbs diet 
nss inrrea cd to iBelnjc «oft ibtus on the secool po lojsraiive dae iinl two enemat pro 
duLCil liquid riturns cuntannag ftcal inrticlis iooniii And romiting on one ocea loa on 
the fourth |Otuperniiie Jar were thought to hate fulltwed n too rap] increase in thi 
diet The pissage of flatus nul two eoft I rmm toils from the eighth to the twelfth po t 
optratire diip ptmiliii a Sinw of seiurilr lonierniog the paten t of the infestinol trait 
Ncterihcle a the pntunt l-egan to complam of inligestion ’ an] a sen e of atulominil 
fullnes tnorcxiA was followel ly toBiiling light at fir t but laertaslng within fortr 
eight hours to lari.e aimiunts of bile fftinid n mutereoniious Suit 'Tbo niture of the 
rrsilunl gastric aonfents sugge ti.l n hi|.U mall intestinal o1> troiiion To confirm this 
injection of n thin bnrium nuxtiiro Ihrough a Lenao lulw dimonstralsd ropntgiBolagicuI)' 
Jihtatioa ot sfo/nsch anJ Jm leeum with complete olafructioa in nn upfir jejunal loop 
Ti* X) The pntient haring rncnlh Iml a thorough abdomiaftl esploratim the loroninner 
au*c8 of lb tructiin coulJ ren ooalK b* escludel Ilintiir it was rpinlh 1 that at tups 
rotoniv ylicatvin of small intestine o»tr the Viller Al 1 olt tube was wWI demon trsipd and 
tn fact w sffialt in tpienf infossuwepfwn »3S nerfeJ Jt nns sii p rfed in the liglit of these 
observutiOM that the aNtruction was due a( this time to nn intussusception in which the 
— I ne » ( POPA compromi il 3he triiipcrafuri 

withiB normal limits with a{proprnf« 
rht fnnrieftitb po tii/iralire day the 
eol of a Lenne tube in the stoma h 


The secool operation was fine bept H J '» (T M I 
wa entered through nn opper left rectus muscle arlitt.iiA m is. 
me tine immebnteli prerenfeL The njonurti was traced from 
about enu whore a firm, obstru ting nm, .n into «w , l.ot. n 
was fortreiX bv 13 cm of r J'*!"""® 

intiissuscepwns formed bv the d. f.I XW ‘’V’'; 

Ol.shcl bT tery gentle traction And pul ion The Jowel .isU wi 


\s tie [icriloninl rSMtr 
I a dilated loop of sirsll 
b Iig'i/n ut of Trcitr for 
: met The mtii iisceplntn 
■ en heatlunj. larcr of the 
utusiu ej ti in was aceem 
eiicmiiou^ 1 ul there was 
I e where moJeraie hvper 
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fmiH apparent \\»th r<*<luctiQn «mall teaK «ere in tte ioggr sere v 

Tl» nt^catcnc re xels were oot thromliovti \ 1>T pa« mg emetoentero^toaiT ^8« e tabh !i(h 1 
» few piww of geUtin ponjp were plae^,! the few ttn» oro al rent* an] the abdonien 
VIS t' s»4 

Two davs following the cconl oieration the |atient s'rs awbulaforv and on the tluvl 
she hal a large fpontaneou* bowel rnoTement CaMrodAftilennl dromage was di continued 
os the fonrih dav and the diet was gradually incren e*! *t«b t luent contra t ro«nt^enos,ranj« 
howe-l slight dilatation of a jejunal loop but fm ia« age of the Iatiuw in‘“al to the colon 
pitient Was di-charged on the fiftw fourth ho pital daw free of swvij to® On ft follow 
"P rnit in December, lOl*!, «he was Without t-omrliints 



prestiine that the Miller Abbott tube was uistni 
JDtusstisccption id this case "Multiple plicilions of the 
’hsnill% ‘«»tn when ahdonnnnl s\irRer\ i-, heini. 
•ntubated patientw as notctl ^leKittnik anil Marren and 
** '*""insient intussuscciitionv must K common under tin so circiim 
^oes ,jg. ** conditions iicccssar> for ewtablibhHig an intussusception wliieh 
the reduce are not well dcfinetl but one mi^bt conjecture 

pb' biologic forcts arc at Work whi<h so commonh protlucc m 
o! th ''null intcstiiw at tho site of t tumor or ivjlsp the hulks 

a space takin^ bowel lesion kintc 
He olisjni'^r'^^*'"'' ® retcrsi tspe, it is infemd that 

*’^eine s*^ result from uitlnlmwal of the tiibi turthermorp ob 

"mptoins inereiscil after the first operation which suggtstj, that the 
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intus-siHccption <le\eloped with the Miller Abbott tube in place rather than 
from Its withdrawal 


SUMMARY 

1 ^trious comiilications resultin^r from the Miller Abbott tube are rela 
tuelj rire 

2 \n unusual case of jejiinal mtu>3Usccntion occurring with the use of 
the Miller Abbott tube ref|uirms opcratiic intenention and followed br recov 
en H rcporteil 

3 The mechanism for dcselopment of such a complication is obscure 


»l UTIFVCES 

1 Ighurr, an t Vofl, tt Severe /njory <o the Larjtii reautimg: From itie InJweUiBg: 

liuoilenal Tube Abzl Otol Ithin. C haryng 4S 8^6 1930 

2 WnnRco fecB O It Tea Cl, SiuJlh R V, Jr an! ‘Ithwyter II C Zxperiencrs 

T- , _ _ * u - . «p S,- <A Tnteetinal Obstruction, Sarg 

n. Sure 122 2o3 "59 3941 
■ s S 1 Acute Mechanical 

222 011 62. 3940 
nt of loteatmal Obstruction 

I by tbe Miller Abbott Tube 

rc 111 4“?436 1943 
»utf , Oenee * Ob t 81 

' « 1 n c> Af fbf lalfsDnr After frttaueuhtea Hernia, 


ler Ibbotc Tube in Subtotal Coleetooiv 
17 345 346 1941 



A\ ORIGINAL DRAINAGE CUP APPARATUS FOR 
ILEOSTOMIES AND FISTULAS 
Martin T Bei usger, II D , Boston, Ma'^s 
(F rom lAe MatsachustUs General Hospital and Faullner Ilospiiat) 
INTRODDCnON 

JN THE care of patients Tvitli ileostomies, pirticularh those with profuse 
water} discharge, the phj sician and nurse are beset with manv problems 
^ moii|» these roa\ be included thi prodigious nursing care necessarj because 
0 soilage irritation, maceration ind erosion of the surrounding skin are a! 

iniariable sequelae esen after meticulous applications of metallic pow 
ers, pastes resms, etc designed to protect the si in Since mam of these pa 
co'dV'^^ ^ "iebilitated plij sieal and mental state as a result of the pathologic 
lio^ V?*' demanding ileostoim the added insuUs to the psiche from prolonged 
t«'^' * mounting expenses contribute mcalcubble anguish and re 
^ W eonialescence Thus it is e\ident that an\ apparatus which can afford 
tt^f of relief to these patients is worths of Inal and use The app^^a 

, ° ' described was dosigucd for the care of neulj created ileostomies until 
Jleo dejecta become sufficient!} formed to allow use of a suitable 

oth^ performed ereditabh not ouh in these esses but also iii 

facta*? teeostomies) with semisolid dischsree it has sened satis 

itshoulV” '*8ieral cases of fistuh of the small bowel and of the biliars tract, 
fPTai with other tipes of fistula for eiainplt pancreatic urc 

wrai sesicsl etc 


DESCPIPTION \NDOPERCTIOS Ol THE CPrcRVTUS 
inphelT*°” eflieient cacimm pump which delivers from three to eight 
such ^ negitue pressure serves most vatisfnctorih Although wall 

negative pressure ts not onh minecessarv but also 
uniiesirahle (to be discussed later ,n psper) 

provide«l in three sizes The smallest 
*^arre^,A^ ^7 ^ deostoim whereas the Hrgest is necessarv for a double 
for s)l J. ^ general the intermediate size serv es best 
directed tn!" oP*Mtion the cup is inverted so that the nm „ 

>t>S just all li ^ cemented into m open 

confined di«}™ ^‘7 dependent drainage of the 

two di.es ofTn. t' T7 Vo^sM^: 

cemem.d to ( 1 ^ 71 % 1 * ^edgcsl.aped defect is permanent 

"tructin- the eiitrfl'', ' ' P'‘'^'ent sheets etc from ob 

one ofli ^i *'■ means of two 

_ » IS permanciiih fixed nnd the other, detachable bv unfast 

•‘WflTfU for rublip.,*! •> ,, 
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niniK the lattci, a knurl ^crew, the upper disc can be rotated on tlie lower and 
secured to it m eitliir of two positions In nonnal oppraUon the eccentric open 
infr in the iipptr disc ls situ iled so that it does not communicate ivitli the intake 
this nrrnnfftinciit proMiles the biffle On the other linnd, if one desires to irri 
hate the cup or to proiidc exit for an indweUiii„ catliettr the upper disc is 
rotated and fixed so that the ceeentrn o|>eiitii'' oxerlies the intake 

The cups arc transparent Ii{,ht and durable Siiue Liicite becomes plas 
tie nl) 0 \c 180 ] , the cups cannot be sUnlired In heat thes ein, howeser be 
cleaned with warm smp^ water and steiilired with alcohol 



Juthber Ildse (>i^ 1) —The nioiildid rubber ba«e which is made of stenl 
irabk rubber hho(tiii„ lias the 0 |>p( name of a wide brimmed hat lackin„ thi 
roof of file crown it is juniidcd in three sires to correspond to the cups The 
hnin wliuh is the part coin tided to the hkiii consists of a round sluit of rubber 
with a small hole in the centtr this opening can be cimIi trimmed to fit the par 
ticular ilcostumx, etc To this brim is attached a short cilindncal crowm which 
fits snugly aimnul the lowir half of the eiip to present leakage One end of a 
short riihher tulie is atfachetl (o tin trowii aboie the bnm to accommodate the 
side arm tube of the tup and to complete the xvatertight jacket , to the other end 
of tins tube is atfnthed tht tubinp leading to the waste bottle If the side arm 
tubo of the cup IS li^htlj dnulied willi lulimant the cup can he easih instrled 
into (Fi? 2) and eniielentid fiom the ruhbet bast If while the apparatus is 
m operation, it is desired to clean the cop dilate the ileoslomj or appb a pr<v 
tccfiie paste all that is nccessirx is to eiiuelente the lup from the rubber base 
effect the procedure, and replace the cup 

Cement anil Caneniunj — hirm udhesion of the rubber base to the skin for 
four to scien da>s is possible provided certain precautions are observed Tin. 
apposiii" surfaces of rubber and skin must fin.t lie eknnsed of oil wafer etc 
bv naphtha or acetone "W ith a drv throat stick a uniform lav er of cement No 



CUP APrAR-^TUS FOB Hi'OSTOMII<5 V\D IISTULVS 839 

1 B applied to tlie skm o%er the area to be co\ered b\ the rubber base it must 
be begun at the periphery and continued ccntnpetnlh in spiral manner to mini 
iDize the risk of ■sretting the cement and imptrilmg tht, seal b\ pressing the 
end of a rolled sponf,e o^er the stoma during the performance soilage of the 
eenientcd skm can be preiented A la^er of ctment No 2 is then applied to the 
inferior surface of the rubber brim The adlicsnes should be allontd to drj 



Pis Larsc cup uitliln h* rubbor bnw 



me „„h „ r„™,|. I 3) It „„e d,„ 

nt linnet nVm for ..Irqnale „,a^ trimmed 
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the dcsirtd sue and shape before being cemeiilttl When leakaf-c occurs, the 
rubber base is slowly and painlessly peeled off the skin with the aid of gauze 
saturated SMtli naphtha Before reapplieation of the apparatus the residual 
cement must b( renioied from the skm hs gentle strokes with the drj finger 
nnd/or with iinprct,nat«l with naphtha After the rubber base is 

cleaned with water and dried the remaining film of cement should be softened 
by naphtha and loose islands of the adliesisc peeled off, mctieiilous removal 
of residual cement is tedious and nnuecessnrc In rcappljing the apparatus 
one rope Its tlic eirlier performanee 


NtaSINo CIBE 

A protectise pxste* when applied twice daih m the form of a mouiul 
about the ileostomy scries three important functions (1) It effectnelj pro 
tccts the rim of skin around the stoma from erosion (2) It sheltirs the cement 
from undermining attack bs the corrosue ferments and prolongs the rubber 
to skin seal (3) It shields the projecting ileum from possible wind burn 
Because it is an adsorbent and reportcdli mactnates pepsin and trspvin 
alumina gcl is employed ponodicsIK to moisten the sioma and clem the cup 
If the tel IS esecsisncli mscous il is diluted with water The neck of an aseptic 
sjTiiige filled With the siispension is introduced through the intake end the 
ileostonn « coated generousfi eters four hours tfost patients are content to 
effect their omi la\ago when the purpo«c and lechniqiie are diseribed to them 
To allow limited ambulation, the suction is discontinued the side am tube 
of the rttbher base detached from the tubing leading to the irasto bottle the 
former olampul and last a rubber stopper inserted into the intake Thus the 
pnticnt IS proMded with a cupnpe leakproof, ileostomy bag into which the 
discharge eoDeefs At mfenali the patient can empty the cup b\ reversing 
the described iiroeedurc and can resume ambulation quickli after repeating 
the earlier performance If the discharge is especinlh waterj one mn\ piefer 
to lend the aidonnn tube into a coinenienl, ambulatory receptacle A scul 
tetus binder has been fouud helpful in supporting the apparatus pnrticularh 
when the patient is ambulant 


TinORFTICW. tONSrOrKSTIOVS 
The bailie serses a fivefold puriiose by 

1 Admitting atmospheric air in replacement of nir exhausted from tht 

cup 

2 Preventing escape of projectile deal discharge 

3 Allowing periodic irrigation of the stoma and hvage of the cup 

4 Allowing limited ambulation 
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0 Providing i\it for a catheter if indwelling tube drainage of the ileos 

tonn IS preferred for the immediate postoperative period ‘When 
the catheter loosens it can be removed bv gentle traction and the 
apparatus set into operation bv turning on the suction 
^en the appiratus is operating, a steads stream of air enters the cup 
through the baffie, departs through the side am tube, and carries with it am 
ejecta or irrigating fluid withm the cup Even with a negatn e pressure up 
to one and one-half atmospheres in the suction line, the suction ni the cup is 
*’eg pble for practical purposes, however, to avoid wind bum of the project 

1 eum the \eloeitj of the current of air shonld be kept low bv mamtaining 
e effective negative pressure at a level just high enough (three to eight inches 

prompt removal ol the contents 

j °Uoh it would seem easy ind desirable to effect firm apposition of the 
Waratus to the skin bj ineins of a constanth maintained gentle negative 
Flu^'^^ uiethod IS not practical for two reasons fl) 

tti U *’* suction result in loss of anchorage of the cup and 

but inevitable tenting of the stoma and surrounding 
this ft confines, of the eup gives rise to edema and discomfort for 

lo in should never occlude the intake opening while the apparatus 

operation 

^ith ref surgeons cartfullj ehoo«e the site of the ileostomj 
*torna umbilicus aod anterosupenor iliac spine estenonze the 

^raall til i^^orior angle of the wound, suture the latter carefullj with 
ftreatlv I fl "dh fine subcuticular evtgut These precautions 

the ffimf' immediate ind late care of ileostomies and contribute to 

comfort and rapid recoverj of the pstient 


^ ‘5U1IMARV VSI) CONCLtSIONS 

presentld^”'^ successful spparatus for the care of ileostomies and fistulis 

live perioT”f ^11*^ durable apparatus is. most useful in the earlv postopera 

highly ileostoniv, that is during tlie phase of piofuse discharge 

fpithelizat! f ‘^'gostive fluids, furthermore, it is efficscions m promoting 
(and cetoston"" macenteil skin around neglected ileostomies 

opparitns 1= ' Mrtue of prompt removal of irritative discharges The 

It shm.lT ’’''‘‘f of fistulas of the small bowel and hiliarv 

fistuta-s ' “> tbe esre of psncrestic vesical, anti ureteral 

*» >'*' Sid the satmj of 

"“"•mt in b, , l“”“ j »o‘ to mention the materinl 

'k' Me of •re wine of the benelite conferred In 

ims nppsrntus 



STARCH &PONQL— A III- "HOST ATIC ACH NT 
S\mpelS Rosfnfeli^ ■MD,New\obk, N 'V 

(from Ihe DriMirtmenU of OMUtnesanaCsnteeiegs The 3/fmonflf and 

Itbaaon nttsptlaU) 

A \UAIIH R o£ highlj efficient blood eoagnlants haie recently been intro- 
diicctl into nmlical practice and ha\c been found of great nine The 
reason? that haic jmpelJed me to describe jet another hemostatic agent is its 
denionstratcd cffcctnenebs and low cost 

In 1947 a patent waa granted Drs Ilite and Hac'Ma.sters of the Northern 
Jicgioiigl Research Lahoraton of the U S Department of Agriculture for the 
rnamifaetiirc of an absorbable starch sponge This sponge was to be u.s'aJ in 
deep or surface wounds, or for an> other r«imrement of internal use Tins 
patent aias assigned to the Govemmiiit of the United States The drj sponge 
IS capable of alisorbing sialeen times its weight of water, and can absorb appre 
cnblc amounts of inodicanicnta such is penicillin granmcidm, sulfapi ndine, etc 
The sponge diasobes slowlj in the bodj fluids oxer a period of seicral daxs and 
the divsohed material is absorbed by Ihe bod> tissues without harmful re-nlts* 
Absorption is of course preceded lij enaxniatic oetion 

It seemed to me that m addition to the absorbent ipiahtics mentioned the 
chemieal and plysKal nature of the stareh sponge made it highh probable that 
the spoHeC also possessed blood eongulaling properties 

IRFl XBXTION 

Starch si»ongc mar l>e prepared from anj commercial starch 
To begin xnth a slurry of starch m water is prepared This usually con 
tains 5 to 10 per cent of atareli lx weight In general, the higher the conecn 
tration of starch, the finer the texture of the sponge Vt equal couectitrations 
cornstanh makes a firmer sponge than xxheat or potato starch Additions of 
medicaments that arc to be incorporated into the sponge ma> be roadL to the 
slurry or to the paste 

Sponge formation is bronght about bj slowfj freezing the paste Freermg 
must be complete throughout the paste before thawing is pcrmilletJ 

After thawing is completed the sponge is squeezed or pressed to remoie 
free xxater If llic sponge is to Ims usexi net (he material is stored m TO P«r 
cent ethyl alcohol 

The dr> sponge is sterilized hj cutting it into the desired size and shape 
and moj conxenienflj he wrappwl in Aeaij pspet and tied with a stung These 
wrapped pieces may then be plac«l in a container and autoclaved 

The sponge must immediately be dned and this is accomplished In drjmg 
under xaeuum m the aiitoclaic or 1^ subjecting ibe apongi to a leniperafurc 
of 95° C m a drying ox en for at least one hoar 

The Engineering and Dcxelopment Division of the Northern Regional 
Kescarch Laborutor/estimated m 194'> that the actual cost of producing the 
jT^lved for publlwlloo D c « JM« 

612 
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sixm^e exclti'ine of tlie cost of the stirch ulnimMntion nucl selling expenstb 
''oiild b< 9 48 cents pci ponud in a plant with a cipacitx of one ton of starch 
8 dav, and 6 G7 cents m one w ith a <]aih cipiciU of 5 to 10 tons 

Lee and I>eluiian* in searching for a substance to replace tale which at 
times Is responsible for the appeirsnce of ^niiulomatoiis growths, found i corn 
sfwfi deruatne which inovcil xm sstisfacton This starch product replaces 
ordimnh used in operating rooms for the preparation of sin goons 
These authors st itwl The fite of this powder (starch) does 
*'0 0 er anj great plnrinacologieil problem Since it is a conistirch powder 
> is simplj tahen uji b\ the peritoneum and metiholized like iiu ingested 
staroL 


^ quoted llncQuidds (personal comniiiuiestion) who iiuestigited the 

substiuce both in liunnn patients and in sninnlt> 
•i' C( to dcnionstntc am sensitizing or nnaphs lactogenic properties 
ihfir L^hmin m experiments with the comsfarcii product described in 
dimnner n ^ complete nlwnrption fiom the pciitoneum enthont am 
reaction and further s»tited that it pioduoes no 

siJnpuofiswhatsocier 

Replaeo'^T''r^>^' ****'^ Tollnnn’ in an article entitled \n \bsorlnbIe Powder to 
i’l fi'ns 1*^ *^nortcd the satisfnetorj use of a cornstirch derivative treated 
“ti'i chemical means to improve its lubrnating value and to prevent 

«‘atinizalion when autoohred 

rats^n \ *^*^”*^*^^ "'^isc* reported tint stareli implants in the muscles 

Plained ^ le^cntified b> gross inspection after the tenth du The 

revealed fragments of stnreh through the fiftieth dav No 
*^3’ ^action to this imtenal was observed but the fortv and fifiv 

clear *'** e^traonlinarv celliilsr infiltration largelv of nionomi 

I’latiMf.* i7 plngocvtc tint ususlh engulfs lipoids seems to 

'hlw* ' invading and icpineing It 

siunv nevml l'**^ I’*'‘^hlcm was more (Oiieciiicd with hemostasis than with adhe 
■n the pres performed c\i>criments to determine the action of starch 

c'fi't of ev^”^^ hemorrhage and its efftet on the peritoneum The emplov 
«<lbcsiQns uoun liemostitic agent that produces crippling 

'hivilidijQ. * indeed onlv be justified m the direst entergenev hortunatelv 
fo ^ 1 when starch sponge was used 

^^PcruncnJl'i ^P0'>K0 to be an cxitllent hemosliitic sgent m the rabbit 
'Htdr thef in whom wc inci'.cd cither the large veins of 

femoral vcins^y^ ^^1?' >nfvrior vena cava In ’he case of the aurici lar 
cava nj-eri/iKi bellow of the opposite side vras used as n control The vena 
c"n1it,lamin,i ' * controlled bv admimsUniig no treatment to some of the 
the ' treating others with pressure and gauze packing 

animals as expected died within one to two minutes 
civa w as incised 

»> Den ni^iv, 

'eft in sjiij* " "®'’ pressed against the oiamng in the vena cava and 

'"•topsi^ annr^ 1'rvx.surc pack hemostasis resulted ■\\hcn these animaK were 
PProximatch one month after operation the adhesions encountered 
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were so dense, and Ihc inteshnos so compromised that at present luth the read} 
asailabilitj of clTicjeiit hemostatic ajTciits Hie practiee of emplojin? plain gauze 
as a packing m cases of hemorrhage should lie abolished, cscept in those instances 
nhere no othei suilible hiniosfatic sulManct cm be obtained Another draw 
back to the gauze jwk is its tendenej to disturb the cfot and fear tissues on 
remosal so that bicedinf, eomnicnces agmn 

In evers case where the sfnnh was proper!} applied to nnr of the venous 
structures mentioned prcnouslv, inelnding the vena cava, the animal sunned 
Mo found that the bc't method of ohtiining hemostasis with the starch 
sponge was to moisten one end of the drj starch bar with sfenle wafer or saline 
solution, and to eorer the oi>eninff in the rem with this moistened end simultane 
ouslp crtalijjg prrvsiirc hi bearing doim on the drv end ol the bar Mhen ell 
bleeding ceased, usunll} a matter of one to two minutes the whole or part of 
the bar was left m situ 

Large pieoes of sfiieh were left in the pentoncjl cavitv of some animals 
M that the effect of massive puces on starch sponge could bo studied 

Taking info considernfioii the fact (hat the rem eiva is locitcd in the 
rclKiperUoneal space flu cellular tissue of which is almost cnihrvonal m its 
rcsflion to jsJuhjjJi such as im/aiiJs /oreJgo liodicv eh the sOhavonj no toond 
at autopss visualU ptrfonned three to four weeks after operation were sur 
prisingli iiiodentc 

To studs the reaction ot the general peritoneal mviti to the sponge rnther 
than tint in the n-tropentoncal space wt intwuliieed largo puces of drj anil 
wet sponge 'itnotig the inCestioaJ <oi/s intftout opening ant largo ressol At 
atttopsv gross iiispeetinn m the majorili of these animals revealed none or 
roinJinnl adlicsiotis One auinial however showci] a ivnlled-off sae attached to 
one of the intestinal coils toother animal (•howed a small granulomatous lesion 
in the lower m si® of tbc peritomal incision It should be tal en into aceovuit 
that much more sfmxh was msc<I in Iboe animals than would ever be ffiuud 
neecssarv to cmplov m a human being »vei„bm„ mam times more th^n the 
c^penmentsl animal ^tJl ot fboe nnnmls siimietl appeared bfaltin and had 
gained in weight in the three to five week infernl between operation and 
nntopsj 

Fnntt’ m discussing Owed stated that c}sfsare sometimes found in serous 
cavities where a rdatiieh Iai„c mass of material is snrtounded br serous n <»m 
branes Such, cvsfs usuiJJ} rcsorb 


CUMCVL evsts AND SUMIIABI 

^',c haw to date used the slareh sponge in hfli three ’ necologic end 
obstetric patients to control liliwling In addition the tJohels (ntiial circum 
ciscrs) have asid the eornstareh powder as piopared 6v the tinned Siates 
Department of Agriculture in opproximsfelv one hundreil cases 

Intrapcntoneal applications wiic made in tnenti patients, m the course 
of operations sneh as !iv«terpetoim nijomeetom} and ni one c^sc of a ruptured 
corDUs lufruni wst of pregnanev It was cmplojed in nine eases of cesarean 
section in seven of these patients it was u'Ci to controf bhiding on the utcrtiie 
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surface, and in two patients the sponge was introduced into the uterine ea\it\ 
^^a the uterine inei'^ion 


In a patient who had several hemorrhage* due to retained secuiidines foUon 
ms fall term preguanej se\ eral pieces o£ starch were introduced into the uterine 
cacitv This was done onlj after profuse bleeding continued despite the fact 
that the curette failed to locate anj additional products of conception Imme 
diatelv after the introduction of the stirch bleeding ceased and no cerMcai or 
1 asmal packing u as employed 

An mtrantenne ipplication of gauze bandage impregnilcd uith staich 
sponge nas performed on the second post partum dav of a patient who suffered 
a severe pc'*! partum hemorrhage despite lh< fact that the uterus and vTgms 
were tightU packed with gauze This patient had a splenectomy at the age of 
^^cause of thrombocvtopenie pujjuru On the basis of this historv the 
0 tetncian had taken the precanlion of giving her transfusions before and 
after deliver) and tightlv packing the uterus with plain ^.auze Despite these 
p^eautionar^ measuris a severe hemorrhage ensued and she eshibilcd mam 
of tie signs and svmptoms of impending denlh The gauze park was remoicd 
sponge pack introduced The bleeding ceased almost immednteh 
and she was discharged from the hospital in good condition on the ele\entli 
po^t partum diy 


^e Mere fortunate in having another patient present herself in uham a 
eontrol observation wus possible Thi> case concerns a woman of 70 sears She 
jod s prolapse of thi utoru-» and had worn a pessarv for mam jears Her 
oc or removed the pessarv because of pre-snre sjTuptoms and after se eril 
'ree an attempt was made to reinsert it Great diflleultv was encountered 
and the attempt at reinsertion was abandoned However the vaginal wilK had 
sus ained multiple la(erations and hemorrhage ensued Several vaginal pack 
inja of plain gauze were ineffectual in controlling the bleeding Sue was 
1 mitted to the hospital where the gauze pack was removed and starch sponges 
« itutod The sponges were maintamoil in position hj placing a small amount 
gauze 111 the vigmal orifice external to the outermost starch sponge bar The 
nieedmg was promptlv controlled 

8“"“ Inipresnateil pah the aarth snoii"e 
llie ''r™ cishtecn lim« ,n 

l»h,.“Ta° "'l™ ■" the rectum after temocal of 

lion of f ,11,7 “ the thigh after the rcoee 

iscn hta for purposes of transplantation 

one 

ha\e^i!77la "'l tiiortahti in thin ociies There nas one morbniito tint mielit 
oocnrml 1° fV"'”"*'™' ■'■l'»<i«ot,on of stareh sponge Thn 

cliKtlae, The , racket .7 oontintirf to l.leeil after 
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arc competent j>ro(liicin,r eai«cs Jor the naction that this patient exhibited and 
cither imffht just as well hate Iwen the ctwlo„ic mcehanism Thi. jiaticnt left 
the hospital m good londitioii on the fourth iKisfo{>tnfivedas 

co\a tsiON 

Stnrcli sponge is an eflitient hemostatic agent Its effects appeir to I'l 
purch loeal and its hemostatic action is protnhlj tine to its gel formation Jt 
can absorb main times its weight m Mood This causes the sponge to sHtll and 
to exert prtssiire, thas formmt. a nicchxnical olistriiction to the flow of Moou 

tlua 

Wu»7y 

\bPbSDl/U 

Since thin iirtieli wa« »ul mitnO Mureli elt^er in (tio form r t the jonge the fonJer 
or l!a iruiiref. Bated gauze liandagefcaa Ixen und in forte one sdlitionni patient i 



Case Reports 


PRni VRV SPLENIC SARtOM V 
Rn ORT OP Ca<^ 

HoriceF CvjirBFLL, AI D , \\d ALF'a'5 1 Lubliiescx) "MD,* 

D>\\fcR tOlO 

P inM\R\ malisinncies of tlie spleen are r»r«. Ilaiisnunn ami Laarde 
collecful ITS oasis m n40 mne of w hieh thei niUled front tlu Alas o ( linu 
Mfiitziier niul Jones added two lase^ fnnu th« ( Jevelatul 1 litiic in Jaiunrs 
194 s, ten casts hiMii" niijinred in tht iii<antime Itnnping the totil to 190 
Thfsi two nses mnstitiiteil the onh priinais iinlijrtnnt tumors seen 111 that 
eliiiK m two decades and the one operitue case was the onh spltncctoms 
for pniinn splenu nnlikmut du>e is< unong JO 000 major sur^ic il prot ediires 

Cist BErOUT 

\ S-.j'ifiiToU TBither of lliroc rhiDren fnmplunej for three months of poin »a the ieft 
1' ot the UIv ini'luiliiiB »tm houUer tin « an I upper et> loDieii On «ilf reedi stion with 
'itatiiin tht arm an<l houller pun l-e-ame U-ner but the ablominal pin beesme wof e 
Rafulenee ant oeej lonM eomn nj otturrt I an I she oote.) thst iletl m pntioa an J eatiBR 
» fentuattsl tfe psm in tlie left u^per nl bmen M.e hi I lo t tntiilj tren j ounde in ncight 
tie spj»>titP le<Bine joor tlieK were n« Iww I rbtn*' and the Toantu" nerer eontstned 
Moo.! She Ini hsl Ironehisl a Ihroa t t thins reo wr unmi: with whst he ijue' e,l 
«s» tuliTfruitMi There hsl ticn ne jitvM for seir until two weeks I efnre admi ton to 
the ho pit«l on Itee JO lOf 

ItaaiiiiatKift res. il (1 0 omewhat oUm «om iii of hort stature T htri were tSles of tlie 
Wt I tw the I ft ilaihm^m ssas .lesstel al out two in. he an I n firm mo ieratelj fisej 
ptljiiHe in the iilmi. area It esten.l. I alKiut . tv 3 < in blow Hie ro«tnl mirj.ni 
sol was nt mt 4 to j eai si le There s k onis one 1 ah il le Isii'l h node 1 ep in the left 
axillj 

t tentatise diipno i of m'slij.nnixj inrolrinR the left dinphripm wa-. male jt the hrst 
t' It nnj t.i,e ssai refirre] for \ ras Inis The the t reseak I <T«nl litilcl tultrculous 
'si n. l-ariuiu enema wa« oeptise The stoma h was rejorled to how s lf«ion ut 

the fun iu, iiut jpentgenol ici t opj.e ted s c" tro ops since hu findings were somewhat 
«}Di*»'aJ The j?i tro e j s h Ho 1 no l««ion of the tomieh but sin t the aria of the 
tPr“’ I tuiiiir IiT where thi castroMOjs cool I not or Ir reveal 11 another ri trie xrar 
'**’ t’s-onimi'fl JisI This tnnn Ufimtels uj.}.e«tei! a ca In legion The c» trie analv is was 
tiomial \nother rosnft.cnok„i t deride 1 ifa le ion was eatraj.a tri Intravenous pselogratiH 
I'lcsl 1 normal kilnss In view of the jal^alle ma s in the spl me area lack of 
cianl luwM nonnal pa tti analv > ani the other fin Imps enumerate 1 n diaj.no is of 
“lah^nant tumor of the {Wn was aprsal opon 

th the lij pilal the {itiiat hal a l mi.rsture of 10, F anl mans raks in 

St t The red . IIs m th I loo-l viri-al from 36* to oOg million per cube millimeter 
the freoperatise perioit The lewo.'t'. ranpe.! frim llSOO to l*,SoO p. r eobie 
% of 1 1 >1 an I Ih ditTerintial smear rang al l«tn<s.n “8 an 1 oj j.,r cint neutroj hilts 

h^ i' f*''** lr“rl‘oestes 1 (in i o |Nr rent moioevtes nn i an C^'ca lOnal undifferentiated 
*- eelJ V dtnnite hift lo the left levebpe*! [ns {wrativels with the pre».-iice of 14 
rent juseiiile forms being oI^Ktre.! at otie time V Ivinjhoma as the sour e nf the oeea 

«^lse.l f r rubllcllon No, il »| 

‘•sitsloElt I re bsterlso !I pital 
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iiooal 'bla t cill visuilizeil in tli** ppnjheml bloixl wiis con ilertd as probable on clinical 
torwlalicm The piticnt felt norpc, anl dated the increased malai'e from the time of the 
p irovopr The operation was postpone! from day to daj until tuo uciks hid elapsed 
Durnij this peno.!, three chest x ra) pictures showed no change m the original finlin^s, 
ml u spue of uiten«iTe treatment the fever was not reluced 

InJer intratracheal ane*the la, the patient wxs placed upon the right ile in prepara 
tioa for (he combincil abdominothoracic incision as de«enbed bj Oarlock The abdomen 
opened by a high inciuon hteral to the rectus muscle The «tomach was free of dise-i e 
there were no palpable metastases and the spleen was enlirged and densely nlherent to the 
(Juphraenj It wa$ filt that ah«ce*s of the spleen could not be ruled out iind it was decidid 
to hinnTe the «i1een The incision was exienlel across the costal margin and through flie 



'^c lung was adliercnt to the diaphragm and was fretl easili 

'orf» p foTTr h li sue anl m pirlion was rcniovei from the sui-onor 

^'slf of the 1 ” **^*'’*’ reviatcil anapla tic malignant ti uc I section of the left 

*»> “n! r phremcnf ba ox fa cm wen duo e I an I rejecte-l The»(lo.n 

aoundcU si 'T™ diaphragai aul removed The ihrenii nern wa cm Iie.1 an 1 the 
leooi'e the nls unlttwk ilk «1. where withnodrain 

ailhout incid'^ "*'* uneventful although the feiir persi lei The wounl heal d 

**'* seks Af*,"* “f C c wa reinmeil from tl I. ft site of the chest 

®“ culture \ “wd ehowcl no lencocTle or organi m< on mi “ir anl no growth 

as 1 »jiA [jiTpn treatment was »taite<l one week aft r oj«*ration I ut was not toleratctl well 
Pi’icnt left the ho pital sixtesn das after ojm ration an i die-l at home 
Vnautoj y was not done 
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Tl« .pln.« ,™, .(.Jin, „„ US br J3 b» 12 ™ jnp„„ 

owij 11.^ /mrtl, 01 Ih, ,ploo„ „„ „ph„,, b, , 

firm lumor wJiifh rrrtMtpd pramBOit roasUa^} nlbc^iMs on its .iwrftfairtDiiic 
^urtarp The o*u tl ml li h »ulil>cry iTpp ot ppJrtn t»*s prr eat ai) a rini nn #uib i>, ti 


“* •' I '• “ *«.iioHt II p Mira taznor iUiiIl three of Iho larger Irairh eJioJj 

f-rt-enCrt? « irghi p.nfr, meafr ni .orf.« «*«tion of eplcen rfTeale,! a * Bicartihgiaous 
tiro of tumor I'ho e central iK»ri,on waa l.ght leHoi an 1 of a .oft puttr nifurp Tufflcr 
ua» not cloirl^ J«marfaKl and the iKtertaUt epiecn i>eftj>hprall7 prifontel rctJcr lofifr 
irregular r«*rJv liofincd roind of u>ni<ion 



Ml ro copi exaimiiatioa reteale 1 ihi treater pirtion of the liimir ti« u to b oe. rolio 
Tumof ««H« wire uniliirerentfKc I nhtitelv Ifrgr (hro to three t/mes the size of a IjTwpho 
tyl«) an I receaU 1 no definite «rbileitDra] pittera tut an iinorganired diffu e arTon'C- 
ment in brijoJ sheeto Tumor icfls pre end l»rs» hrp rehrnmitie nurlei pfonunent eolargel 
nurWo’' ronnj <“ "" *’ wrdant mi t> fi-p* ™ Tumor celt tot the trost 

part «ero ob erre-t as rel»t;rplj nnifann but u» loi ilirej arena there were prominent 
roultiDuelentd g.ant cell* whut at timi* irearated horatshoe-ehapd b^.rchroiBatu, nuclei 
anl light cosmojhai ejfopla m tnUer » retieufum etam re.ei/ej prominent mferi oren 
le iculum throughout the greater portion of tl atwnor 

‘bmiom of thejaum v« fauv dbroeouneefite liaaut of tie hiluw anl a portion of the 
diaphragm r^eaVd d.mt of the desenlef tumor Ouo l>mrh glna 1 was found to 

bo Lbtotally rerlaied with tumor e seat*ny aim.lte to that of the spleen while three lymph 


{ImIs mealed i hod perific LvpeTpH la mitli nft tumor invokement This le'ion hi tologieallv 
*M tIsMfied ss reticulum «n lymphosareoma on the M«is of the Hrse and uniform uii 
^'ernitiated cells and the abundant retieuJom U«mon«tr»ted bv \\ilder’s ritieuluni stain 
Tie lir e multumcleated giant, cells vilucli »l times tesiinlW r<M;d ''tetnlx.rg cell 'ugge ted 
Holcim s sarcoma as a possible diaj^oais Clinicopathologic correlation ludieated this 
tumor as a primary lesion of the spleen 


CO^^AIENT 

It seenis probable that this tlisctse protluots few if nin simptoms until 
nfflibonng gtnictures arc mxoUcil tihercupon the prognosis becomes almost 
hoKless \ftcr a growth of this sort lotoUcs adjacent structures removal 
attrelv hastens the end If it eon he attacked before sucli diiect extension 
occurred the prognosis seeim to be Ttmarkablx good The combined 
* lominothoracic incision is txceUtnt pennits exploration bclore the chest is 
f'l'cneil and should h ire a wide range of nsefiilncss Whether a rib is. renioi cil 
the intercostal incision is used Mould siem to depend on the prejudices of 

th'* operator 


*'**»*.?* ? ^ CaarOc, F M MaligDaut Ncopla nj» of leen ReMew ol 
tKcrature aai Iteport of Ca e of I riman Lriopho arcojua (Reiiculum Cell Tiie) 

• v, . 24(5.0, 1Q43 

«u»r M P T aod Jone , T t PnmarT splenic ^arcoirn* of Hodgkin a T\pe 
3 CarlocV JS 2o lOfS 

Combinei ^bdoinino Thoracic \rproach for rarcinoma of ( ardia and 
boner Fophagu.,«iarg t Ob«t 83 ‘‘Jt "41 
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The gplecn wiis enlarge}, neighol 8*0 Om and tiiea«ureil 16 by 33 by 12 cm. Aprf«ri 
nintely fliret fourths of tlie spleen uas replaced 1 r A 13 ern. in fliaaieter, spUecieat white 
relatively firm tumor which presenle*} prominent rougi'ene} aJhe ions on it* diaphragmatic 
urface The usual relJish rotbery type of spleen was jre ent as a nra on two sides The 
hihim McJuleil a imrttoa ot Ike pamm* nhich nas gro sly recoguirel ani this measure} 15 
to 2 cm in diameter The fattr fibroeonneetUe tissoe attached to the hilar vessels meluled 
detcctnUe lymph glands ranging between 5 anl I"? mm in dnni ter One ot these appearel 
to bi gubtotally repHcel by a sellowiith I rtnm tnmor while tlirec of the hrijer lymph ginnis 
presented a light p'^l^i meaty cut rnr/^ee *tections of upleen reveslel a scmicartiIaeiao“ 
type of tumor whose eentral porimn was light yellow an] of a soft puttv nature Tumor 
was not fleiirly Jimarcatel ani the Jeteetabla epietn peripherally prcscntcl re<lJcr softer 
irrtgular poorlv define 1 points of inva ion. 



Microscopic eaaminat 


C examination icveslcl the gteatev portion of the tumor |is ne to l-e necrot 
Tumor cells were undiffcrenliufcl, relatively large {two to three times the 
cyte), and rcrealed ’ ' 


^ ^ of a lympho 

cM.r and revpaW no doflnito ni.hif'otnaal piftern but an unotganii d d.du e “ttang. 
. ; hton 1 .bool. TO.O, Mil. pro o.lol Mt|m bjl«ral.to„.„o ,„la, ptom.nanl a.Latitd 

obaataod "J, 

rettulum throughout the greater portion of the tumor 
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i^UsJs revealed a non pecilie hjperpH la with no tumor miolremeot This lesion histologically 
1V83 da sifiel as reticulam cell lympho<5arcoma on the l)a«is of the large and uniform un 
differentiated cells and the abundant reticnlnm deimmstrattsl by ITiller s reticulum «tam 
The large muUinucleated giant cells which at times re embled Peed bternberg cells, suggested 
IIid„kin s 'arcoms a« a po« ible diasniosw Clinicopathologic correlation indicated this 
tumor aa a primary lesion of the spl^u 


COMMENT 

It seenii probable that this disease produces few if am annptoms until 
neighboring structures arc in\ol\ed whereupon the piognosis becomes almost 
hopeless Aftei a groivtli ol this sort imohes adjacent structures, remoTal 
merelj hastens the end If it can be attacked before sueli direct extension 
has occurred, the prognosis seems to be retuarkabh good The combined 
abdominothoracic incision is excellent permits exploration before the chest is 
opened and should has e a at ide range of usetulness hether a nb is remoa ed 
or (he intercostal incision is used aaould aeeni to depend on the prejudices of 
tlie operator 
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yy IjTIIOUOH httlc is known about the tlumus and its functions a 

./a consiibrable bodj of CMdcnrt has aceumiilateil to imluatc that Iheie is a 
definite n {uti<inshi|) Iietwctn this ftlaiicl and the disease nij asthenia pravis The 
first suit.uil attimpts to treat patients s\ith myasthenia prflvis bi remoial of 
the fhimtis plmd were mode by ^aticrbruch* Thesi, attempts were made be 
fore iiensti^niiiie had been de\elop«l for the mcilioal treatment of the disease 
ind liefore thoruejc sur|;crv had odianeod to Its present status 

lllaloik and associates’ ^\erc the first to perform thymectomy for myasthenia 
frraijs with apparent success Since Ihetr repori, n eonsidersWe tmmf/er of 
tlnmeetomies ha\e been reported There has been some snriition in the results 
obtained Imm operation but most surgeons base offrrrd Dial tbiroeetomy does 
not proside a surpieal cure of msasthcuia gmsis in all cases Some patienft 
Into apparently benefited greatly, but m others the disease has apparently not 
been ifficted It has l>ccn impossible from experience thus far to determine 
which patients with mynsthema will benefit from o)>eration and which will bo 
iins^ceted It has likewise, Iwcn impossible to csloblish any rehtionsliip be 
tween the pathologic changes found in the thxmns pland at operation and the 
seyent) of the myasthenia gnsis or to predict on the basis of obsened patho 
logic festuris the liencfit that might be expected from operation \llhough we 
nrinot predict the benefit to be gained b' thymectomy in the treatment of 
niynsthi nia i,nyis in any indivuluAl eise some patients haye shown imprcne 
mint III the sturili of myastbenn after tliymietonn and in a few cases com 
pleto ictnission at the discise has occurred In no lase has mTasIhenia grayis 
become yyorse after opemtion 

It has been our policy to siigf,e>t thymectomy m the treatment of patients 
with modentcly seicre myostlienia graeis and patiiiits whose disease appears 
to be progressiye Me ho'e not iirj.ed operation in ciscs of mild myasthenia 
grayis which is well lontroHed by neostigmine therapy and we feel stronglv that 
operation should be delayed in patients yyith vciy seiere manifestations of the 
disease until it is in remission since the severely myasthenic patient is a very 
poor sui^e-il risk 

IRI-OrEBSTlyn CARF 


Prcoporalive preparation is extremely important The patient should be 
111 the hospital for a few days before operation if povsible This permits com 
plete rest iticl a period of observation so that the rcomremeiits of the patient 


iurgery M»yo Clinic 

5t Neurology »nJ r»ychtolrj Uayo Clinic 
rgtry Slayo Founilnllon 
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for Beostigmine can be deterrnmwi accnrateK MNastlienn. patients arc \er\ 
susceptible to respiratorj infections nnd should lie fullr protected from expo5,ure 
^ preoperatite course t>i pcwiciUm ma^ he mdicited 3Iost female patients 
\iilh imasthenia graMS note an O'^aceibation of the di-«eas<. just before the 
Kica^trua.1 period Operation should be dtferrctl until menstrintion Ins icased 
m thesL patients 



•oft 


Ion e»t»nC from the ni^nubrlal nolfh to tho xlnbolJ pro«- a 
a«s) from the lo trrior «a|l of th ztrrnum an>l tiie «l rnal chi 


'fnn> miasthenn. patients 4re thiu weak and luidcrnoiirislud Ixcan^e of 
their diHiciiUt m cbcwini. and swillowing hten effort e\tn including feed 
Jng lit tube should Ik made dnnng the pnopentno period to restore thi. pa 
tient & nutriuonal status Oral neostigmine thertps as rvf^uiretl \n the ludnid 
ual patient should lie continued up to the time of operation Ilcaw preopera 
tive sedation is to In aioidcd We prefer to nioid the Us<, of barbituntes for 
prcopcratiie Mxlation since ntiastheme patients an dtpresM-d cNfcssiieh bj 
such drugs fust l>efore operation the patient slioiiM lie e.nen 1 0 to 1 5 m of 
neostif^mine melhslsidfntc % to pr {000«« to 001 Gm ) of morphine ^and 



S54 


SURCIC^I. TJ-CILMQUF 


K 0 Kr (0 OW-13 Gin } ct itropine fculHiiUneouslj The anfitheln* of clioice is 
nitrons oxide, oxj?<ii and ether ndmmislir^l lhioii„h an intntrailieal tube 
Sodium pcnlolliil and eurart are <hfin«tth to }«. n\oidc<l 



OIl’BsnVF TCulINKtl t 

A \arietj of aiir„ital approaches has heiii axed in oi>cratioiis upon tlu- 
th\mua gland Partial tJnmectoms has b«e« performed from a cenical m 
cision biiKo the tlnmiis (.land exUnds well down o\cr the peiicardnim this 
approach dots not ptiniit rescition of mou tiun h small portion of the lh)jnus 
xnd is cntirth iiiatkouafe In the tas*. of large th\nuc tumors which occur 
not jnfrcfiuentlt in instnnces of msasthcnia giaMs. it mat not be possible to 
obtain adequate exposure through a sternum splitting incision and m such 
cases a posterolateral tmisplewnl approxch to the anterior mediastinum ma\ 
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\ H TFCIt'.KJUL 8 j ) 

Sj>ri.r 5 

be Mce&^rs In vime case'^ tills ipproath »m 11 not permit complelc lemoval 
of the portion of the thjTnu^ jrhnd tihuh extends up into the nech m the region 
of the inferior poles of tlio tluroid irland 

The most sfltisfacton npproarh for eompJeto renioid! of (he ihMiiiis pUnil 
III patients I'ltli msasthenn ptnns is tht sternum splitting meisioii The shin 
Kineml \erticalh over the stemnm from the imiui'brnl notch to the Mphmd 
proei-ss The dense la'er of pretmeheal faseti attached to the poslerosupenor 
edse of the ni'iniihniiin is cut md a finger is inserted behind the niaiinhtinTo 



* — Tlw- losiT <r ihA ifcjmo rtjnd eaten I !e Hie poriMrilum Hk“ upper loIWe 

pushing the soft tissiu-s nvn% from the hist (Fi- 1) \ I ehstJie stennl chisel 

IS (hen jiiscrtid and the mimihnum ami sUmnm nn split m the imdljjK (o the 
uphold ptooess. The nismihnmn is a rather dense Ix'iis structure porticnWh 
m adults (nit the sternum splits quite easili There mai be eonsidcnhle oozing 
of hlood from the stern d mirrovr \ sitf rotiuung retnetor is inserted and 
the spilt surnuin k spnid npirt txposms (he niitirmr mwlnslmum (Fig 2) 
\t first glance the th\ mils Umd imii not b. not.d m the loose anolar and 
fatti tissui of thi nutennrmwhwtninTn hut n liltk dissietion Mill disclose it 
U K pinkish gras m «*lor Ins -» fim gmn'il ir nppcmtig siirfaro and Ins a 
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un lliin but dc/iHitc cii)sali. »i n»o»t iiwiiiirts U !■» a bilobea gland joujed 
111 tlie cuittr just over the left inneminatt \tifi, with thin extensions going up 
toward th< lower poles of the thsiuid in tlt« lawci conical ri^ioii and rather 
broad, Hat lower lobes spread out o\er Ihe pericardium The gland rccciies its 
blood supjilj from the branches of Ihe inferior ihjroid arfei^ which go to the 
upper poles, and from branehes of the intemai mammarc arterv which enter 
the gland latcrallj’ at nl-out the Iciel of the isthtnits that joins the two edes 
The Venous drainage from the gland is thiou^h one or oeeasionalli two vessels 
pnssuij, directlj from the Jiostenor wall of the isthmus of the >,Iand into the 
left itinommalc sem These blooil scsstls ire remarhihh constant in their 
loiition and number 



The thjmus gland is likeh to be qnitt. adherent to the pleura lateraHv and 
U IS xerj easv to open the pleura uwdierttntiv diiniig the dissection The 
eland extends postcnorls to the letcl of the pbtvmc nerves and extends do^n 
over the pericardium Since the ^liod is quite fnibl. it must be handled genth 
/F 3 ) After the has b'cn complttclj excised the arch of the aorta 

m^ils brantlK the pulmooar, erteo the lett i, .nominate vein and the 
anterior pericardium are complrtelT Mpoaeil <ng 
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■Ue formerly used emirclm<» steel wire sutures around the bternum for its 
approsiraation in closure There was alwi^s some danger of injuring the in 
temal mimman arterj as these sutuies ‘were inserted and iie now use onl\ 
interrupted catgut or silh sutures m the fascia nnd pcno&teum on the anterior 
surface of the sternum (Fig 5) The subcutaneous tissues and skin are approxi 
mated with interrupted sutures No drams arc used If the pleura has been 
opened inadvertently during the operation no attempt to dost, the opening is 
made but all air is aspirated from the pleiinl space hv means of a catheter, and 
the anesthetist mamtnns expansion of the lung with positne pressure is the 
I'ound Is closed 



FiC 5— Siemum I. spproxtmalMl «ith intemiptrd «titch«s In the anterior fa eia. 

It shot. Id 1« mmt.o.ied tlm altl.oiish tie tio mu, gland usual], Im, antetmr 

W ,n, the a m,, and «„o,l,„ the nght Wo la, ,he a„d the 

left lobe posterior to the vein 
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Octasioiialh (luriii„' thmccfom} perfowneil on patients «ith maasthenja 
griMs, some wcnkness of uspimton iffort 11113 be noted Neo-.tiffniinc methiJ 
sulfate m 10 inff doses should be nailable jn the operatins: room and a dose 
shoidil })c oominisfeitd suhcHtanoousK atomc under these circumstanci>s Neo 
stjjjmmo laiises sonio increasi. in ord and tiaclicobtonelual secretions The 
jdinrj jix niid tracfiedbionehial tiecs should lie aspirutid as neeessarv durirtg the 
opcratiit jirotodure and pirtictdarb at the end of the operation OeeisiouaJl) 
pnslopcrafno hronehoseojis will be necessm to rtmoiD retained secretion^ 


ICKTOIfRtnSt C4KE 

I‘o'>toiicriitnel 3 the patient &boubI lie placed m an o\ 3 {'in tent for t"ebe 
to twcnti four hours jii most instaiuos in ispiratinfj dciiCt should be readilj 
nioiljbJc to nnio4e setrctions from the mouth and nliar 3 nx until the patient has 
rteo'ereil from nnestliesii A l>nnkcr type respirator should he kept in readi 
ness prefirahly in tht patient s room and the pitimt should bo placed in the 
nspintor if there is am cudence of weak or inadeipisle nspiraton fimction 
in spito of neostumino therapy i rtspirator his tHon Jifesaun^ m several 
of our CRMS NiOstignuiK tTielb>Kolfatc tn 1 0 mj? doses, should be jsi'en 
siibeiUaiieousIy eton tuo to three lioiirs posloiuntivel', find this dose mar be 
doubhd or tiven e'en hour if the patient a condttiun is not satisfietory 
ntipilh It nils be possible to ,nvc a pitieiii too nmeh nensti,.niirc from a 
Iincfieil standpoint it is nmeh better to err on the skU of tri'inj more neo 
stiffinine than is necessiri to thi po>top<.nti\t piticnt with myasthenia gratis 
thin It is to err on tlio side of emu? too little Oral administration of peo 
stiginine hromido m dosts of 15 mg should not Lc nsunud postojieiitpel' 
until the intunl is able to attillow and tlieu fbc dosigc should be Adjusted to 
tin. patient a ixnuireineut* ulucU aie usuall 3 met bj about the same progrini 
tint the patient Itad found to In* idc»pintc preoperitnelj 

i sudden and dramatic niuf ol the ininifcstations of m'asthtnia Kwris 
IS not to bo eipccttd Sotno of onr bist lesulta bate oecurred m patients ifho 
nen Hot able to rcdiuo their nrostiymine requiremints for scieral ireiks or 
monflis iftor o^Hrntion liicniwl siJiiation and abdomiiinl erimping intident 
to tin Iar,.e dosts of noostir-niine rc(|iiired in some patients posfoperntiipli ran 
b( munmized bi the ailniiiiislniion of atropme stiJfife in dose? of JJso pr 
(OOOd^l < in ) Jfcavy posfoi»entiyc sidation of oni kind is to K avoided 
except in pnticiits >vho become so nenous and cxhui'.tid tint it is neeessiry 
to plieo thim in the Drinker respirator fora time Snnil dosis of lodeme or 
morphine should he used to ronirol pain I irjte ijuantities of pain nbeiim? 
drugs iTL not nceessin since pitjcnls with this disease seem to hi\e relatircH 
little postopcnliie pain The iwfients are allowed out of bed ni forty-eieht 
hours and are iisualh dismissetl from the hospitsl within one u^-ik 
RtsLiTs OF ormiTios IN uoim fut cis>.. 

Our ixpericnee with oiwrofions on the tlumus gland m patients with mi 
jisthenia graiis is based on e»-bti fixe cases Tlnrti^ne of the patients bad 
tnmon of the thjmus fiftx four did not haie tumors The presenc» of a fhjmie 
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taor had been deinonstr ited b\ radiol(^ic ex‘»«»mation prtopirati\«lj iii 
t irt\ in<;tmces la onlj one instance was n tumor of the tb^mns siu^ested 
T radsologic examination and not found on surgical exploration The high 
12(1 en"e of thjTnic tumors m tliK group of cases does not represent the true 
mci en^e of Ihrmut tumors m mjasthenia giiris, the true incidence is about 
PPr cent This high figure results from our policy ot urging all patients 
mt thiniic tumors to ha\e an operation regardless of the status of the in\ 
asl fuii grdMs because of the potentnl danger ot the tumor 
It y often offered to patients without < sidence of th%mic tumor 
tiirasthenia ^ra\is was moderattU seierc or progressue, but was ne\er 
imder anj circumstances Our rithcr conserc itiie surgical attitude is 
® penotl of scMu and one half i cars 75 patients 
iJil '^Pon while 142 othei patients with mi isthenn grims ohseried 
^ 'lame penod were not operited upon 

thprt" fif eightj fi\e operations on patients with m'asthema gracis 

two *^*'6*1 deaths Fi\c deaths occurred m patients with tumors and 
to to*” 1 "dhoul tlnmic tumors The deaths, with one exception, were due 
eedii*''^ ma asthenia griMs rather than rel ited to the operatne pro 

hted^f were no wound oomplicitioiis Lnkss complications re 

wfil ° t ^ t''theuu giUMs deacloped patients were able to leave the hos 
"ithin one week ot ten dws after operation in all cases 
Jfct t qravis is i di'casc that varies grcatK in severitv md is sub 

8ti and exacerbation without appircnt cause This fict has made 

leia llie effect of thvmeclomv on the couT^e of the disease 

Uifficult However wc have attempted to male a careful follow up studv 
treat 'll '^dli mv asthenia ,.ruis bv eompaiing a group of 75 patients 

oWri 1 "ith a fetoup of 142 patients mated bv medical mi asures 

the 11 t P^nod of timi It had liecn our tlmical imprcsssion that 

nocraf i"'"' thvmectomv had shown some improvement over those not 

M our follovv up studv has faikd to demonstrate anv 

theri?"^ thvmectomv that can he attributed to the operation 

the obscreation ranging fiom one to seven and one half eeirs 

iindo^’'^'' the svme in thi patiints who did not 

fP'^f'dton as m tho'sc who did While it must l>e admitted that thvmec 
aotc<ufI’,'?i’"'' P’U^nt It bhould also he 

»">.< 1. .:r;: .rr: “ 

CONCLI-SIOSS 

*” fo""""”: c>."cla,s,on, 

"iiiu the thvmus ,.lana and mv istlunia gravis 

P'r„„t„t 111 ”!! •>“■> •"■"O'" ot the tlnnio, occur m 15 

l««« c . " I o„r f"' «t ■>« r<la„„,„5 ; 

luvmus and mvnsthenia grni-s is unknown ' 
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2 All patients with mvasthenin gratis should he studied tlioroughlj for 
evidence of tli^mic tumors bimpU post«n>intoriof rotntgeno^'rnnis do not gne 
on adenunte basis for diagnosis since the tumor i« often Jiiddtn Iieliuid the 
sternum Iloentfjenoscopie eviinimtion as Mcll ns latenl and oblnine films mil 
be neicssarv to demonstrate nijn> thvmie tumors 

3 Thnneefonn should bt advised m all iiistaiiees of thyniie tumor unless 
the condition of the patient mahes the rjsl of operation prohihitive Such 
a tumor ma\ be well eneajisuhfeil ami appinntl> benign In other lustmces 
the tumor ma> allow malignant characteristics with invasion of surroundm" 
tissues In a few instniiees the tumor has pimed to he inoperable due to 
invasion of the pleura and limp iierieaidinm and gnat vesstk 

4 Thjniectom^ mnv bo su^gestcsl m earcfiilh stlected ci'-cs of mv asthenia 
grnvis if the disease is moderatelv a vcn. or progressive It siiould not be ad 
vised if the disease is verj miW or vciv seveie Ijceiust the pifient with mild 
disease will jiroinblj not bo tieiiefited niul the patient with ver 3 scrcrc disease 
is a very poor sur}.ieal mk The results of tlirmectom^ in the treatment of 
m}asthcnia gravis ai-c unpredictibU We have not been ible to show slatis- 
ticalh that piticnts with nnasthcnia who bad had tbvmectomv have benefited 
niatrrnllv from opirafion when eompind with a gioiip ireifed bv medical 
ineuna 

RUfKl NCrs 


1 “iniierbnich QuoicI bv tlliloik Morgan nnd Jliten • , 

2 IMalorV \lfr«sl SfMon M f Morgan It I nBlturn ^ S Mjn tlienis Cnn* Ml 

Tumon of the Tlivniie I igion Vno Piirg HO Sll lom 
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Further Specialization 

W ITHIN the pist scteral months two major conferences hace been held to 
diicusi, a bpecihc patholi^ic piotesss one, in New \ ork, the First Annual 
'^lentific Meeting of the Gerontological Socitti and the other m Memphis the 
National Cancer Couferenre Those who attended both meetings mas hase been 
struck In the similarits of approath at these meetings Because the stiidi of 
both the Tging pioccsb md ctncei concerns nianv dnerse groups there were 
present biologists, uitennsts surgeons the mtdicil and surj^ical specialists, a^ 
^ell as the social scientists to contribute to the discussions 

Id spite of the f^ct that wc nou ha%e the oncologist and ma\ soon liaie 
the geiontologist it must be apparent that signiheant advances in the knoul 
edge of both mslignant diveisc ind the nging process will require the coopera 
tioii of mam disciplines There is a danger in further miiltiplvmg the 
medical and siirgicnl specialties without giiing sound thou,»ht to wliat mai be 
sacrificed for tint which is gamed 

One IS leniindcd of Hnnei Cushings statement on this subject The 
specialties are justified soleh h\ then prodiKtneness It might be wise for 
each of tliem oecisionalli to come hack to the motlier tree for suckling ’ 

It IS serioush fiucstioned whether oncologs or gcrontologs should be 
treated as specialtus to he orginized as isolated subjects m medical teaching 
or 111 residence training (\cipt at a graduate level aboie the mother tree 
Specialization in thcsi holds should originate from the parent specialtj, hut 
^Pceialtv boaids m either field are umieccssam 

Medical education must l»c siifficientlc broad to tram internists with a 
spicial interest m the incduat problems of old a,.e as well as surgeons with a 
’'Pccnl intenst in the surgical problems of old age The same is true for 
oncologa In eich instince the special interest from the standpoint of clinical 
practice should be engrafted on thorough training m internal medicine or 
general surgerv 


■I S i?aidin 



Recent Advances in Surgery 



ArALIG^A^T \1 OPJAStfS OP TIIJ TK^TJOID 
IFfNiiv J Lwri^'MP losAvoELis C tup, wu 
ICfnnltii r IficiEis, jrn, Rt\() Nn 

(trvm the /)<t of rathylnog and rjr tmimity llotpilal tan Jrbor Jlich } 

JT IS McJI ^noKH Oiat in a roaitdinlilc i»roportioii of cnneprs the uhimnle 
1 tnalii,tnHt state is an ittributc o«*cjiiir<y| nnU alter a larinlde intenal of 
time 1/1 a irclj rcropni/cd prinjrtssion fiom a firnitn precursor In ollempting 
to ixdiioi flic jiumlHr of (lonths from eoiiwi of att\ organ a moM important 
eousKferattoH is the caiij rtcognilion ami orndication of prcianecrous lesions 
wliore such art knoivn to etiit 

Sfnin flutfiors ?ii\e rt^ntli strosid ilie l»*h incidinre of malignanc> m 
atUiiomutoiis goiter Iiidaif so frrepicnt is tlic rclafionsinp of tin loid adenomi 
to niflfi{.)i3iici tfiol l/ip attifinfc of rrffsnlm? all ndeiiomntoiis thtToui ^fsuds 
at stgiiifcBiit tnalmraut potctilnluics is roiistinflt giininB adlirrents 

Htta troiji t/ii ( niiorsiti of Uicftiein Jf«>spHaJ snppoit f/iis attitude and the 
corollin flint (iiiilist stron.^ lontniiulK'itiuns ixist) tbjroulpetoniN Mould 
In. recomtntiulcd wficiusa the dnciiosi!! of admomitoiis goifi r h mtde* ntird 
l<M of llip jinsinn or ahsence of lupcMliiroidisni 

Tills riport JimkM 'WtihMv the nidtemC from flic di pirfinents of pt 
tlolojt and sttr^.i.r\ lo^/tlnr with a soleeluc renew of the Iifirnture pertain 
in^ to liitmd mifunancr 

iN<n>rs(i 

Durint; thr tdisiai periiKl fn>m .Iun< ItJI throuji Jiil\ ilnroul 
eefomj wis perfornieiJ ii/wn 1 5-0 patients in tlirs hospitAl f ntteer was found 
in Cl instinecs, or on ineidtnee of 4 6 per ecnf amon_ all siirgicilh treated 
goiters Jn the sines reenifl^ nporteil In Horn and issoeiatcs ti.o ireideuce 
was 30 pir tent of all siir»,ieills treaUd Roitcrs (62 enicinomas in lOT't 
surjjieal goiters) ManI ‘ also rejKMfid an incidcwep of 2 f) pti cent (1C3 cases 
of malignanei in 5 439 swr-icaf goitirs) fovi*' aicrs^cd Jly uporfs of 11 
authors and ohtaine*! a figun of 2 J7 per tent as the ineidcnec ol mahsnanes 
in surfeiealls ireatid goiters 

In the present senes it was Alt worth whik to studj the cs es in i 
nniiner that would cornlafc the possihiliti of mslignanes to the t\pc ot 
goiter found on physical exanimition Vceoidmsrli three groups wcfl selected 
the first tonsistiug of palieiils having a palpaWe nodular or ad.nomatous gmur 
on physical ovamination (ind this group was further stilidnuled into those 
haying multiple noduks and those hmng i siiule nodule) the second group 
eonsistm^ of patients hayme a jvi*jal>'c diTyise goiter yyithout clinically dis 
cenublc noduks and the third group being eompn^ed of patients presenting 
no palpable thj roid cnlirgen»«t Table I summands these data 
8(iS 
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Table I Climcvl OroLPi\o Based on Type or Goitep Ppesem 



TOteUMTlIBEF 

TOTAL \LUBER ■ 

PER CENT 


OFCeSES 

MALICNMENT 

MALIGNANT 


lEUALESl UAUrS 

FEUlLEsI MALLS 

FEMALES i SIALES 


(a) JlnltincMlular 

(b) Single nodule 

Group II Palpable diffuse coitcr 
Group m No palpable goiter 


It Did) be seen from these fignns that the incidence of malignancj in 
indinduih iMth adenomatous goiters (combining both scves and with multiple 
*> tnomas as well as single adenomas) m this senes is 6 94 per cent In Horn s 
^ries the incidence was 5 5 per cent and m Wards senes” *’4 8 per cent 
0 e and associates'* reported in incidence of 7 2 per cent m nodular goiters 
30 called attention to the fact that the incidence \ants throughout the 
wuntrj, susg'esimg ttnl geo^nphic sites probiblj phi a role m this lanation 
IS interesting to note m this, connection tint the incidence of 7 2 per cent 
wported bi Colo icrj closeh approximates our figure of C 94 per cent since 
0 h scries come from the Great Lakes area a well known goiter belt ’ 
mton and lord,” on the other hind found the incidence of cancer to be 
per cent in 184 cases of clinicalh benign noduhr goiters from the ktloutic 

seaboard 


Tho high incidence of lh>roid cancer is rejiorted in the literature his 
^®®honed bj some \indcrLiiu” recenth approached the problem in 
0 ifferent manner Ho reviewed the autopsi records of half a centun m the 
o«,ton Citj Hospital and concluded thit thjroid carcinoma as a cause of 
eath at least was e\trLmeh rare hieing found onh 5 instances m a series 
0 18GGS autopsies lie went further and eompired the conclusions drawn 
rom surgical material as reported bv Cole ind co workers with those of 
afte dnwn from lutopM mitenal both reports coming from the Chicago 
^roa Applnng Cole s findings to Jaffe s it wis> concluded that tbjroid 
carcinoma should be present in approximateh 2 out of e\en 100 autopsies 
"nereis actualh Jaffe found i ratio of 2 out of cicrj 1 000 autopsies 

It should be emphasized that one might well e\pcct significint statistical 
emterenees in compinng the incidence of miliginnci m surgical material to a 
similar incidence in tlnroid glands remoetd at autopsc The seleetne forces 
producing tht«5c two groupings are ohvionsh not identical 

autnJ*’" of adenomitous goiter is made fir more frequenth on 

topsc mitenal than from clmicil eximiuation and for obcious reasons In 
IS respect It is interesting to consider a recent report In 'Manin « Hf 
''"r '"I’ eomms; to uttopsi m 

toon 1 ^ o uniliilt pretalenl In 59 per cent he 

tonna ,l.ft„.e eollo.J «,h 1 noJnlnr chnnne. In onh 7 ol the „ 

. ~l«Ic. Jeteeted he ertennti e«,nnnt.t.on In =3 n.Ienom., ,Le o Inh 
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ANith tins m mind it «as filt dwiriWe to comj'arc onr clinical groumi!" 
i- siimmjrmd in TiWc J with i subsequent WoMpiiig based on operative and 
patliolo-ic findinn;<5 o, summaiwoa m Table II it is qiiitc apparent from 
Tilde 11 til It in this Jiospital at least not onlv ire nodules overlool ed at clinical 
CAatninafion, but not infnqutntlj no<lules aic described wheit none exist 

T*iht II rrr\jpviii«.o\ » f (.iixievr Qrodisr to Opri vth» asp r»Taocr>i ir FisDisrs 


Nin^lp noluW 
noduks fount 
(b) ''IDsL nOtlntd (luJ) 

‘IiblI nodnk 
^lulliph liKtaks 
ko noilaki 

()rou|> II Cl>Di nllj iis||ab)c itiffu e goil 
No notluks 
IlIaUi]v1e bo<1oIp» 

*<mclQ noOuk 

t roup HI (Iinirnll/ ooopalnilk (10) 
bo oolulcv found 
Mnitipio no tub 8 found 


IviMElIl <»fci Istmrxcp 


c»M»hs 

in pfitcPST 

XO lEST imrSAXT 

-IS iSr 401 

n 441 

a 40 


^\lll.ll onlj tlic adcnomalojis ’oitcrs irt eonsukred cancer was lound m 
1 ot appri>\iinatcl> I'erv 1 1 fmabs and 1 of aserv 11 Tasks (Table 1) Mhilc 
this limitation incroisis the ftppannt Inbilitv to mali^^tnncj amon, males with 
adenomatous t,oitors ia (ompared to ftmaks this diftci-cncc is far kss than 
rcportul ekcalitix llard,*' in a similai manner, found carcinoma ona in 
everv 17 maks as comiund to once Jii even 44 females Tinier,'** while eon 
fimviiiR the fai t that the total numbci ot einotrs was icaler m ftmalev found 
that piwn in equal nmnbti of (.oiferims men and women the men woro about 
twice as lilelj to develop laiuii 



vrr DisTrini,Ti«>s 

Alore than fivi sixths ot the cmcis in this vries oicurivU in patients 
bevond the third duade with a piepondcrancc in the fifth decade The 
joungest patients vvcie three Uimks aR«l 17 jiar* the oldest was a female 
a^cd 76 (See Table IV ) 

lhat voutli docs not exclude the po sibihlv of thvioid cmctr Ins btcn 
„U umpl.-isiznl lij mail) imcati-ittn •'■••• • ” KeiimJ)” calkJ at 
4^ iliA fmt flat an palpable mass in the tigroid gland of i chdd 

' innocent 

\ <1 Black ' 
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TtMaved tho poitciN in duMren 14 \ears of a_e or ciiooiintcnd from 
190S Uirou-h 1943 at the Mi\o riinic tins period 'll chiUlnn with 

nodular poiter wcu operated uiKiii niid iii IS instaiuts the iiodiilnrit' pro'cd 
to lx due to cancer This •istonishuis uioidence of approximatiU 34 per cent 
iinli2mn<“\ empha izcs tlu j^rcM Inzartl presented h' nodular goiter iii 
children 

pii sTioN TO nsinTiisroipisn 

It has Wen our experumt m thi' ho'PUil that In perth' roidisni is of Ho 
lul wliatsocicr m tho different) il iln-nosis of mali-nant f.c>itcr In an cirlur 
riiHirt ( oiler’* found ibnoniulh high Invil nnlnholie ntt« in 4fi per cent of 
the indnulinls Invin^ nnSuinut -miir In the j're«!etit series 20 per coiit 
esliibittd uiu(ini\ooal s\ mptoius «»f hsperth'ioidism tiinicalU and had elesited 
bisal metalKilio rites 

III gcncnl this Ins W'en the <*\|Kiicme of most authors on tlu subject 
In ^impson s spncs * o\er unehilf of the pituntH exhibited clinical hjper 
ih'roidisni Pemberton** foimd the 1ns.il metiWhc mic normal m ">30 per 
cent clciatod in do per «eiu and below normil in 12 0 per cent In CattiU s 
recent senes' 20 patients eiperated upon tor Inpertlnroidisni were found to 
have unsuspected eareinomi 

In an excellent dis-scrtation on pntnars circinoini in raojihlbalmic goiter 
Oeiet'ch” repoited 9 in>,tiiiceN ol cartmonu assoented with !i\i>erth\roidism 
That the ewiiin of the tiwplisins wa«. eIt\woi>stnI>tx assoeiated with minute 
ailuiomas m some instances (-in«l in fnt prolubh in alll in no wa\ detraets 
from tlu fact tint these are all instances of lualicinncj coincident with 
hepertlisroidism 

Oltito ntul \ilnulit* sume tune vo \MiiaUd out that lis pe rth\ roidism max 
cMCiir in pitieiits witli solitars eliscrite atUnoiins and that cnucUation «if the 
adenoma alone niis alHs the inaiiifestitions of lix pertlisroidism tojee and 
co-workers" Inec ixeeiitU ..ixcn strikinc proof of the truth of tins contention 
be compariiu the piieMolo..ic netieite of the aehnomn ami the iinitnohcd 
thiroid phnd tissue seitli rcsjHtl to tluir ahiiite to inactnatc tlnroid stiinulat 
lUi: hormone as wdi i iheir axiditx foi truer eloxes of radioactive iodine 
I’uppol ami ass<«-iri,s** carried out similar luwstualunis though with elis 
Minilar r»>ills Ifoucter lhc\ wen tltahii„ with diffuse disease whereas 
Coj'c and voworkers were dealing with loralir«>eI elisoasi 


niuNT Ai>\\NUSi' suran \ 
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■\VJiile tlie inimwlntc citise of ih^roid mnlj^nanf^ lemains ol)‘'Curc, it n 
fetiierall^ n^ntd tliat most if not nil, tloroul mrciimnns ori„inate in adenom 
atous foci Tlic tenn ‘Mlnrnid adenom i" lioMner, has Iwen ii‘«c<l nthcr 
loose!} m referriii" to true ndinomas and to nwliihr a}.vrcs>tes resulting from 
hjTcrplnsia and iinolution Clmieallj it is iicrhaps htst to refer to all thsroid 
nwlulcs b} the term "iiodulnr goiter” and re«erM, further difCcrontntion for 
the histopsthologist 

■Wnrthm*" lielicicil tJiat tnic adenomas ire coiviiiital disturbances of 
dcielopincnt and are ncicr formeil in eMnutcrmi. lift lit further identified 
the tnic adenomas as nlni}s pitsint at Inrtli in fht fomi of \tn nimiifc 
sharph circumscribed, cneipsiilateil alipieil portions of llnroid tissue uith 
abnormal laseiihr relations lit dMingiitshctl jyseudoidtnumitows nwhiUs of 
imolution from true adenomas bi their lack of i detinitc eipstilc and their 
noriml acinous ind lascuhr relitionships He nlio buljdcd that the majoritj 
of pnmnr} earemomas of the thiroid if not all. talts orum from true ade 
nomas 

Lnhc} Ifnre and ttarren” rctjiimd the folloHin,. critern lor identification 
of a true adenoma 


1 Complete ciiei|>!»iiUtion 

i Ilomogcnoous texture gros^l} and microMmjufdlli throuirhoiit inth 
the exception of Ji^iiicntnc foci such is cisls cnlci/icition or fibrosis 
3 Distinct sanation of the tissue within the npsuh from that outside 
the capsule 

•1 riideitct of lontpiission of adjacent tissue bj tlie nodules 
TJics classified adeiiomis into four mijor groups aeeording to their 
diffcTCiilialion as (ktirmiiud from the liMoloeic ippearance ns follows 


1 I nihrjoual adenoma 

2 fetal adenoma 

3 Simple adenoma (meludmj. Hurthle tell ddenoma) 

4 Colloid adenoma 


The. tmlirsoml t>pe is flu hist difftuntiUcd usembbn^ tin structure of 
the thsroid t-lsnd of earU embrjome life and mule up of solid columns of 
smdl, compict paljlicdnl ctlK Bieaiisc of this piltern the; art sometimes 
,, {erred to as ' tnbceiihr adenom is 

Tl,e fttal rtpe (as the term is used licit) rcpicsfiits a mon diff.nntutcd 
foim thin the cmbrjonal tspc On acction the follicles ustmnle roselt.s aic 
1 r.Wv cmallcrtlnn tl osc of the normal thjroid and contain nnh a small 

the acini arc mthm noimal ratim- of size and aic Imcd b\ 
c..l.c.a.l lo colnmmr Hu- IM- »■"«■»- -l.rmt ,« 
" ■ ..W- ' 
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vt.; 

wthfarjre prominent stsiculir nuclei This t\pe is not reeojnized ns n distinct 
folitr by most writers Eosinophilic stamini* is not infrequentlj seen b' 
patholopsts in a rotieu o£ (onditions ot the th'roid Wikiisl-^ and Kaut 
succested thst the endcncc at hsnd indicates a pliesiolo?ic nther thin 
sn anatomic basis for the appeiiame of tlie so ciUed Hurthle cell m normal 
t rroid and that tin so-cilled Hurthle cell docs not represent a distinct 
^atomic unit bat rather i functional diange jtiobihlj initritnc Tlie\ 
farond discanlius. tile term ‘HnrtWe cell lunior ’ 

The colloid adenomi is the most differentiated type On section the icini 
‘^'stended MitU colloid and the acmir cpithelmin is Usuilh ioe\ 
cnboidal or flit This t\pe is somrlimes referred to as “niieiotolliculai 
a enoraa ' date and Albnshl* cliisified all thiroid adenomas is either 
P^ecchvmatous or colloid m form The foniier are ebinctcnzcd b\ i cjiianti 
ih of epithelial dements oT«r colloid secretion and stromi 

fi atter arc characterized bi Hrpe follicle formitioji with ilnmdint colloid 
“ stroma Thesi, authors pointed out tint Different stilts of deeelop 
*Dt and difTetentiation. that is both pirenchrnnlons iml colloid Chirac 
^’’'sties maj occur in difl«.rent paits of a single idenomi ’ 
tl McKnight* fell they eould idcntif\ true idetioinn irom 

w Old inclusvoi^g 1,^ obscninc that with true adenomas they were able to 
1 mott rcadili from the capsule Hi rtzler * diitm«iushod 

the hossclations ot nodular goitir and true eonccnital tumors 
th stressing the independent oricm of the 1 ittcr iiid tlie fict 

^ a tnc^ ncier regress Their ultimate fate in llcrtzler s opinion, is usuilh 
of gradual degonention and, less commonh graduil progression to 
tnali«»nanc5 


In Contradistinction to true idcnora is the no<lules most frequentU found 
w adenomatous goiter are the result of rciwited stimulation of the t,hnd 
'‘r the influence of various fietors followed b\ miolution ind colloid 
s oroge when the stimulus is withdrawn A gland once stimulated to lu per 
th^K h^^habU Tiescr returns entirtls to normal More often tlnn not both 
e hsperplastic and involntiomrv seqiicucis are not uniformh distributed 
imughoul the gland \reis begin to appeir in which ln-p«rplasia is greater 
'ri'olution minimal Wdin^ to divelopmcut of irrepulnrh scattered nodules 
vary mg size It i felt bi main authors tint such nmiules are not m the 
ure of new growths uther elmicilU or KntologiealK ind are nrdj. if 
*■, related to the origin of thvroid cincer 


stimuli capible of initnlm„ these esdie chinges m the tlnroid an 
incT Eb\-siotogic stimuli of such nature in obsericd at puberti dur 

acL?l?r o P«Si>ancs The litter factors ars cited frequentK to 
mdnl^i 1 . '«^‘dencc «{ noduiir goiter in females IDpcridisn 

Gral ^ M tONcima has Kin divcuvsed by Cole Womich and 

of ni. 1 recenth sanous clicmieils base Ixen dimonstntfsl to K capable 

*rLm« ,r,,!u r""' 

c siilfomnudes and rtliUd compounds* ’* 
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\\om ick iml ( ole ’’’ n ilmiif, fliat it was jiossiljk to piodiKc }i\p(‘rphstie 
<linii„is ( \pLniiit.rilnlI\ mJ at Hit i>ainc liiiK to fiiHc nrtificnl uuoliition I)j 
tljc iiM of JodiiiG (or 'iinUird] iiuoliitioii In intJnJra«in<, the sliniiiJiis), 
ninde fiomt si^iiilunnt ohscrinfioiis on Hu niwtoJtiie titnnsjes occurring in the 
th'ronK ot siihjcctid to siitli Mclie mniKiicc Il'ptrplasia wis indiieod 
flint foims of slinuil] (1) tlit pioilucfion of iiifietions (2) the mjLction 
of mctli^Iatfd puriMW iukI (3) the iiiiplontition of ronfnnunatod foroijtn 
liodics our n loiij, pi nod of time 11^ micIi niciiis fhev tun. ahle to demon 
striitc the fomntion of siinll adttioinas /urnml oppiientlv in proportion to 
fht amount of filirosw induced in lh< fclmd rirhaps fhtir most startling 
olisonntKiii MIS 'Some of these iioilnlw rcstmMnl the toeallul fital ndenonn 
in siieli detail that while \n tnnnot dnprou the Iheorj of cmhrtonic rest le 
are inclined at the present time to txplim tiu pnseiiee of these nocliiki> on 
fht Insis of morpliolojtic elnn„«s ns i nsiilt of a mtiirnl jilit siolo,ic e\clG 
AUIioush «t liut no proof that these mleiiomi', win not ilmdj piesent in 
nmiosoopie form htfori our et|>triimiils wire siarttd we wish to emphasize 
the fact that in sictionV tiihii from s.ural liiindieil iiomnl d«*-s m the past 
few jtarg wc did not encoimfcr a sm-k iiislaiKt ot adtnomn ’ The rekrcnce 
to the theors of emhnonic lests used hen bnrhs baek to n tlieon propoiindtd 
bs ^\l>ln(r eotictriun? flu orisin of true atkuomis It was eon 

Icntion (ill necoiduiec with f’ohnlKuus Ihwn of the onsin of tnmors from 
(otiffcnitnl AnhntH) that mhiiomas Ind thiii oiiein fiom iindifTircntiafed 
onifhcliai eill lesfs which li id not Imn iitihnd in fhi formation of the normal 
{.land and assumed an miet itiinr ptr-ititin Some scars auo Rienhoff « iniploi 
ioK Painstnhiu wtx nitKkN of tlu Hnioid ^hiul reionslnicled from serial 
sections coiieindul that «hal oiwuetl was in realm tanfcentinl 

sections throii li tin tlome of an umkilun. tollich, Riune the appearance of 
in isolated Rroiip of cpithelnl etll' Hi was «mble to dimoiistrafe the 
wrewnee of fstal <tll rests (alw.eii iioimal adult follidis It was Ricnhoff s 
Impressmi. that the loiicpt of ftfal nil lists csoUid fiom inexi.i methods 
Icadiii to jincctirati eomlusions WoHKr worhin. diiniifr the twilifflit of 
the nineteciith centun, had to conl.nd with |>oorh stiined Ihnk sections and 
\uUiQut the a<hantar.i of scnal cuttings 


Other theories ioneciiiJ.i. Iht orijn of adt.iomis n.clntlc the theorj of 
J.J,fr.rcmntion or reursmn of the follituhre.}! to a more erahrjonie Ihiroid 

'""T' 'TV", 

<tat i™. »>!."»»>■■ p™“' 

I>ecwr 1 ._i,p nnic cells t oetsek issi rfed that these occur not 

ot folLol, lm,„o .clh ot .he 

omommonu sin. J d.ffircntineil from the mnain.n. fell, of llie 

IX'lfh' 'fc'r ,1.0. ren.es ,n sl,.p, «n,l m the notou ot .he m,.„eho„<lr,. 
nl.iel. their protophsm j„trint Ih.roi.l nod., I,, the patl.o 

„„es?ott™.,. o.ns rnr,.e„„rl. .on.ro.ers.a, oen.r 
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N irfcir 3 

ji!i\ ^c:r^. 0 tI til'll tilt tli\roid pIuiJ ot mm H uinviil fiom one mednu ind 
two latcnl iiiimordnl structuics** ® The nnsitm omipynint oripm itct> “Vs i 
tlncrtKiiUim from tlic plnrinv ind mierate*. euulnl iloiip t pith \entril to 
ike pliarins Almost from its iintnl ippcinnce it is i hiliilitd strimturt nid 
la Ike difimtivt. pusiUou xcxehcd diiriu^ the stsonth week consists of two 
distinct lokes one on titlitr sidt of the imdlme jointd h\ i inrrow isthmus 
The point of oriuu reiiiims mirheil hs the toiaimn iccuni Dticlopmciitil 
anoniales related to this mi_ntion smh as lingual tlisroids md th\ro,ilys.sil 
duct cysts nil seen <iiiiti IrwpitnM' \ ar less conimoiiK laweirs haw Ven 
ohsetxcd to ont,iuatc. in such axxomilws Tims s<^n nnons cell tarcinomis of 
prisnmalile thxro^lossil duit orn^m haw li«n dcscril'cd*® ^ md in the, scries 
repotted h\ ANatson md I*ool * piimars eitucr deicloped m lincml thsmid 
li sue in o instmccs 

The lateral cumpotunts iccwmIuu ty P itt» n “ dexelop is snnll dncrticula 
on the tiudnl face of tlie lonrth pharMietil pouch These dnerticnh huik 
loose from the fourth pouch \ud Weome uuocpoiittd with the Utciil lobes 
of the mednn coiiipoiunt is the httci ici<hes the piistenor plnrjiucil levels 
m itsiniorntion candid Snne mthors rwird these di'irticiila as rudnnontirv 
fifth phirviigeil pouches vMUcis convinced th it tin v 1mm true thvroid tissue 
preftT to tdcntifv them as lUcrd thvnnd jnimordn Vitten thuush is'cnmi. 
that evidence m favor of the latter view is immsniglv stron., su_»ists that 
Until their sipinfiiatue is vstiblislud iKond doubt thov niiiiht better ht d»si? 
Hated bv the noucoininital term jicsilirmchul hoclics 

\«eordinR 1o \\clkr^ the median eompcitieut it the time of fusion, is 
enmposi>d of more diffcmitiatcd tissue thm the lUeiil eontrihiiiions bnt 
Siihsiqucnilj the mtdim comiKinciit uiuhi^oes Inth chinpo o'ceept Riowth 
tintil both compouculs ire similar in ippntmee whereupon the cpvthelul 
rlieets undergo differcntntion into folhclei thrau,,hont the entire t.lind 
Single or more frc<\ucntli mnUiple iio<hdes ire olisirved in the litcial 
Ctrvinl region tfot the most pirtl whiih in mtiroscopie scijion ip]^)eir is 
papdlare idcnomis md weisMnv'vUv trvuV pipdlvrs thsroid vareniomis 
Tint there is lomiihrilde dncrsitv of opiiiKin rirjudiii^ tlie orum pitho 
gemcitv nnd potcntid lunrds «f these liteni nodules Ins hnn ulecjintcli 
emphisizcl KcontU bv Gmluiti* laht\> ' re,.irded them is htcnl 
iKrMiit thsToid masMs is>^ntcif vvUh dieelopiuental itiomalies of {] < ) ifoi il 
pnniordn Ifc foil tint thes itc ill cither imli^nmt or i>oleiUnllj iinliAnnt 
a i<l con«tqui3nth require n<licil mr^ic d tuitnicnt followed li\ iiitcnsiec 
ridnfwfi fn an carfur disinssum I i1m\” c\plained the oinsmnal coexistence 
of a sinihir tpipilhfirous) nmluh within the tlieioul gland ns proliablv ropre 
wnljng X metistasis from lateral ilMiraiit thsroid m issrs More reemtle “ 
hmrcier he imi stated tim such n ‘ocxistehn conld be expliuicd on ctnbreo- 
h'Cie Cfonnds erithout spread or nutistisis m eitlur directum lb ve<mld now 
ri-lftl ?)c pnpdhfirous ncxhife within the thernul tlatid as reiires. ntin" a 
toUnl alHrnnt itchih (fused with the tlnrendt which Ind fnW to nmirrso 
a rophe Cnh’ » Jns sunimanrsd hts exjierUK.s with respect to pipjDao 
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tuniors m t«o excel/tnt succes-jni. |»ai)cK In the earlier report Cnle” re 
gatxled '>ucli tumors os iniiltiple, primaOt rclatuclv beriipii or locallj* nuilignant 
lesions fiiismg in somt. dcvdopmcntfll disturliancc assoenfed with the lateral 
tfi^roicl tlernatnos Ulufe comuirin^ with Lilic^ for the most part as to 
(he origin of these tumors cie/i in this cailier icport Cnk considered i rav 
Iherap} as iiieffictunl in their treatment placing reliance on surgical removal 

Another vitw, as exprcshcd l»v luno and Ptmherton ” ” holds that ‘lateral 
aberrant thjroids” arc in rcalitv metastatic caiciiiomas m cmical Jjinph nodes 
having mcljstasized there from a primary caremoma m the homolateral lobe 
of the thvioid proper Tfitir evidcnec on the whole is r ithcr eoimneing They 
necorcliiifflv rcvonimcnd radical Wwh dissection of the iictk with removal of 
the corresponding thjroid lolie whether or not a tumor can be ftlt or seen 
in that lolie at time of operation Tlitj regard radiation tlierapj as of ques 
tionablo benefit unless surgical lemoval of the dseastil tissue has been 
incomplete 

^\atson and PooP' rojxirtid swcral easvs nhtNl to tins problem vhieh 
tend to support the view of Kio« and Ikmlicrton Thej reported naving seen 
extensne unilateral or bilateral cervical clmins of eafcinomntoas thyroid tissue 
in several of their ca«ts which first led tlnm to suspect origin in multiple 
aberrant 1 h'roi<l rests Ifovctrer, when small uusiispected pnmarj’ foei of 
carciiioma were found in the tlivroid gland iisvlf thij withdrew their original 
contention and in onh oik queslionohle instjiice could thc> «us]iect the primary 
disease as of aberrant thvroid origin 

Cnic 8 most recent review ot the subjevt'* deserves pirtieuhr attention 
AMiik not cutirel} abandomiig his carJar thfor> tliat in some ea«cs at least 
lateral cervical nodules arc possiblv iiiultiplc pnmarv tumors of henign be 
havior, Cnk later regjnled these cervical nodules as piobabl^ representing 
metastasos from a jirimari tumor of the thvroid In JC consicutive casts of 
papillarv tumors of the cervital region whtii the thjroid wns cjiefulli c'' 
amined a priniarj papillarv neoplasm was found in the thvroid Cnle eiiipha 
sired that the pniiiar) tumor mav K verj small dinTiiiIt to pilpate and 
oecxsionalij not lUscovcred until tin gimd is rotatid out of its bid to cxposi 
the posteromedial surface an area avoidul by manv surgions Inless the 
gland 13 explored ihorou,hO, a small primarj wai easily be left behind and 
lateral cervical tumors ma} coiitmut to form ret the pnmarv mav not enlarge 
apprecnblj over a period of manv veais Cnle agam stand that in the few 
cases in which x ra' theiapj had lieen giun the RsuJfs were disappointing 
whorens surgical excision of the primarv and metastasis had given excellent 


Ccrtuinlj the cvidinct that most of the socsllcl lateral lUrr^nt tluroid 
tumors fte m rcalitj nictactases is so convincing that all patients with ictopic 
thvroid tissue should have a thorough examination of the thyroid gland and 
perhaps a homolateral lobectomy »« aH instmees 

ndJIv cnoimli in our sevies there was but one questionable mstanee of 
i 4 oi ^Lrranr thyroid noduliS Another possible consideration in the 
pattosenc™ of ihyred care— tha propl„!aa„e ot 
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ANarthiE*'’ sumimrized Ins o\tei,r\alions as ItWows ‘ ^TtAiiv’E'iVvoTi ^<5. 
the adenoma cells appeirs to ics\iU from o^c^ lodmizution A ptculiar In per 
t^oph^ ot tl^c adtiioma is produced, and transitional staces behiccn such lu'pcr 
trophic prolifcratmc adenomas and tircmoni'i lia\c been obsemed It is an 
open question siliether the oicruse of iodine iua\ not stimulate the deiclop 
ment of earcmoniaton* transformation of -in admonn in a patient possessini, 
also the cancer susecptibilitv constitution ” 

Moreover smet the intro<InUion of thiourei deri\ ituf^ m the manaijenicnt 
of h\7>ertl"roidisni, an c\en more disturbm? correlition lias possibl> been 
obsened It is non gtiionlh biht\cd that tluouracil 'imcliontcs the siniptoms 
of thjrotosici'sis b\ action outside ol the ^land In fact witlim the ^land the 
associated chamics tlosth ixsimble the histologu picture of tin Inpcrplastic 
^laiid of preiotlme dais One scoi> on cross section cMicine lijpcrplisti mtli 
inigiitened cpiliiclium, marl cd pnpiUan niloldun; and mitoses in the i pitholial 
ecUs^ ” Because of these eelUilir changes tears ha\e been expressed of the 
possiliihtj ot inducmg malignanca and it Im b<cn s«,.2Cstul that the drill? be 
Used onU us a prcluninarj medication in pn panne tiie patient for tbsroid 
cctomi particularlr m the presence of nodular chanpis witlmi the 
pland ” ” “ 

Expinmcntal studies earned out m (.nat Britain* ® and terscli sum 
niamed m a recent editonal would cem to earn the conelatioii bejond 
mere spccidation ngardks. of bow eiuieal one wishes to remain In 1941 
Wilson and associates** reported the discoiers of an (Xtrunrditianh powerful 
carcinogen 2 aectoaminofluorenc which, when fed to nis was capable of pro 
ducing astonishingh frequent neoplasms m the ouans and tissues of ununals 
husing a rclatuclj low incidence of spontaneous ocenriiiee of tumors Piol 
schowsks m Great Britain’ not onlj eonfirnieil tlicir disco\cr> but uKo earned 
It a step further in regard to tharoid caneers* It hod bicn obsersed in these 
etpenments that none of the animaU deschiped tumor!, of the tlicroid t^land 
despite the high inculeiice of neoplasms m other organs With this in mind 
Biel ehowshs first induced intense hs'pcrplnstie changes m the thsroid r.land bj 
fecdini? lus animals thiourea Vpon s\ilr«eqiH ntls feeding them icetoaniinr) 
fluorenc he was able to demomtratt the appearnnee of imasin cpitbelial 
tumors w itliin the thjroid gland Vjiparentlj iiUecedeiit or cimenrreiit lispcr 
plasia was a ntecssars and deeisixc factor m the production of these thstoid 
tjnors 

The question has been c<litoriall\ i used** Alas not tluouracil similarlv 
fortifj the cancer susoeptibilils fictors tas, set nnknowail leading to a livlicr 
incidence of m ibgnnncs m the human the roid' 

DlSONOsI's 

Alost authors cmidiasut the fact that there an. no reliable signs and 
^mptoms upon which to make an carh diagnosis of tbsroid cancer’* *’ ’> 
•* In the late cases the diagnosis mas \to onh too obiious f onsoquentU 
nus diagnostic auls that m».ht prose helpful in csaluating these rao’s arc 
worths of mention k preojHratise lann„tKcupic caamination should U 
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tumors in two exccJlcnt sut<^ivc imptis In iJic earlier report Cnlc’* re 
gardetl such tumors as imiltipJe primary, itlatnel> licnifrn or locally mnligmnt 
lesions arising in some doiclopiiiental distnilnncc assoeialcd with the lateral 
tli 3 roi(l (Icnvatncs \\hilc eontumtig with Lahe> lor the most part as to 
the origin of these tumors csen in this cailicr report Cnle considered x raj 
fhcropj ns inclTccfual in thiir trialment placing rtliaiiec on surgical reniosal 
Another mow, ns expressed l» King and Pemberton ” holds that ‘literal 
aberrant thj roids’ ire in rc-ilitj meiistatic carcinomas in corMcil Ijmph nodes 
IiaMni. mctastisizid thcic from » primaiy carcinoma m the honiohtLral lobe 
of the thj roid proper Their exidi nec on the whole is rnthcr coimncmg Thej 
aecorduiglj recommend radical blwh dissection of the nctk with rcmotal of 
the corresponding thjToid lobe whether or not a tumor cm be felt or seen 
in that IoIhj at time of operation Thej rcgaixl radiation therapj as of ques- 
tionahle benefit unless surgiial remotal of the divcnsed tissue has been 


incomplete 

^\atson and Pool’^ ri-ported sextral eases related to this problem ahich 
teu'I to support the mow of King and IVnibcrton Tlicj reported hflvan„ seen 
cstcmivc vinilakral or bilateral <tnical ehiins of carcinomatous tharoiJ tissue 
an sftscrnl of tlieac cases which first ltd them to suspect oncm in multiple 
alwrran* thjroul rests Ifowescr when small unsuspected primary foci of 
eatemoiwa were found in the thsroid withdrew their original 

lontsutjou Mwl m onlj one questionable instance tould thej suspect the pnmarj 


disiasc as of aberrant thjroid origin 

Cnle’s most retont rcutw of the subject’* disencs particular nltention 
AMiiIc not enfiiely nbandoiiuig Ins earlier Ihtory that m some eases at Icust, 
lateral cenical nodules arc possibh miiltipk primary tumors o! benign be 
bailor Crilc later regarded these ctnieal nodules ns probaWj represenling 
Irom a rrmao tumor ot 11,0 ILtroul In 10 tonwMno oast, of 
papillary tnmoi-i o( tlio oertical rogion tvWn tl.c llitro.d t. ,s rartiulh « 
aininoJ, a p.imar, pap.Ilarj ncopllrn, «a, founj «.• tliyjoii Cr.lo mpha 
siziJ tliat the primirj liimor ma» be terj small aiffiralt to palpate anil 
Le.,.o„a1l) not J.s.orer,a »pl,l the pKnd ts stated out of .ts bed to etpotc 
fte posterLedml surlare an atrn ato.deJ bj ™Wo.,s Unless the 

TaJ „ esplor<d there, , -hi, , a smnll pi.n.arj n,aj eas.lj he left l.ehnul ami 
to"ral rer. cal tumors maj tmnlmm to tonu yet th. prnuar, ma, pot enlarp, 
lateral cu tlic few 

apprecinb i disappointing 

r«rj,eal esos-on of the pnmnrj and nutastases hul B,.e„ eaeellent 


‘■csults , J f *j,e -io-called lateral aberrant thiroid 

tumors are m rca* 3 ^ tl»orou> examination of the thiroid gland and 

‘irps a rmoiatenAohe^o^ “ “Tur.ae uuest.on.ble mst.nee of 
Oddlj ciiougli in our ^ Another poxsibie consideration in the 

lateral ...reinoma mvoUes the prophi lactic ust of iodine 

pathogcncMS of IMroui euv 
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Some M.irs ago m a personal eommumcation to Colkr” those criteria wore 
epitomized li\ ^\ arthm is follows 

The usual criteria of malignancr changes in cell tipe and slainiog re 
action alteration in function as homi Iw the disappearance of colloid abnormal 
architecture infiltration of suTronnding ti8«ue inflammatOTy reactions about the 
neoph m, esten ion into lympathic and blood le hU abnormal retrogre ive 
thinjcs la the parenebjmatous celL of the new growth and fiaallj metasta-es — 
all of tlic«e apply to the diagno is of tharml eareinoma as m matignamy in other 
organs To any one familiar with the crclii. hi tologic changes in the thyroid 
particularlj those associated with exophthalmic goiter the differential diagnosis 
of malignancy using the oidinarj criteria pre ents no c pecial diffii-ults m thi 
casg of the gnat majority of thxroid enneers It mu t lx. remembered huvre'cr 
that an experienced pathologist may mistakenly diagnose tlie typical parenihj 
matou hypertrophy of exophthalmic goiter as ndenoLarcinoma or pxjillif«rou 
aleaocarcinoma. Such mi takes are be no means rare OnU in tlie ei s of 
malignant adenoma colloids in which the structure of the neopla ni maj tlo elj 
imitate that of norioal ghnd structure is tliere likeli to be any difficulty m the 
diagnosis. Whoa metasta es of such mxligu'uit s<lenoroas are found in the l>ones 
or IB other ti sues the fact that thcr are out of pla c is uffiiient for the Jiag 
no IS V study of numerous blocks from tho primary U«ion in the thyroid wiU 
always reyeal local CMdemc of tnalignancv pxrticolxrly the inya ion of normal 
thyroil ti ue by tho atypical acini xpl their extension into the lymphatics and 
reins in the trabeeulse of the glxnd Oraham a crilenon of groirtli into blooil 
vessels woull npplj in this ca.e but in the grmt mijoritv of ea es of thjroid 
canew %no\i u crnerion ot rnxVignanc) » ruA neieiSirx to tVit cottert fiinprin t 
nnl in many cas^s extension into the bloo<) tcs'cIs mil not tc founl It must 
lie emphasitel here in ihi> connection that h<mxtog<nous luetsstasis is not com 
fflon m cases of tlivroid ciircmonm until ccrcnai nnl meiiastiml nodes Imte 
reached a hrge sue The early hcfflato^i nous meia ta.i into bones and lungs 
are rehtireJr rare 

Cl sssinevnoN 

The classifieition of thtroicl neoplasm*? Iia«i lioin no less conlrotcrstal than 
the imeroscopic entena of imliitinncx The pnctical x aluc of an\ clas.sificition 
Would apjiear to repost m how rlostlj it correlitcil the ncognizablo hiMo- 
psthologic fciturca xxitli the clinical course of the diseise Perhaps too much 
emphasis has been placed on classificition smet is is true of so minx neo- 
plasms It IS not uncommon to find sexeral txpes reprcsintcd m different areas 
of the same spicimcn Morcoxtr impeteeptiblc pndations from one txpe to 
another m? well ns intomudntc forms constitute common findings* (In such 
cases It IS the usual pricticc irbitranlx to classitx on the basis of what is 
bclievcil to tiio most inilw;nanl txpe reptestnted ) 

Tht elissificalion uxid bx I xhc\ Hare and Warren” is one frcuuenth 
adopted h\ oth.n » ” 

Oroup I Low or Potential Mnlignincx 

(1) \dennmi with blood xe^cl msasion 
(.J) Papilhrx cjstadtnoma with Wood \es.tl iinasion 
(a> Oricmatmg from thxroid 
(b) Onguiatinc from alicrrant thxroid. 
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son and Vool imj)rcssctl with the possibilit\ tint he is dcilins with thvToid 
cniicer, should nut Iicsitste to proceed with a sintsMc opcrition in the best 
inttrcsts o£ the patient irrcsj«?ctiie of the frozen section report 

In the difTerential dnf^oMs of lesions most Iike!> to be mistaken cluuealli 
for thjroid cfliiecr oi mcc versa one shouht consider (1) Benisn nodular 
Koiltr (2) sudden licniorrhuRc, (3) acute, thsrouhtis (4) chronic thjroiditis 
(Ilnshiinoto niul Riedil 1vpM)> cnlcaicoiis mfiltntion and (C) chrome in 


tietnc (.ramilumns 

In this strits of the 5b epithelial ntopla-sms tiu diagnosis was iinde 
climcalli m on1> 8 instances niatisuancs was eliiiuallj suspected and con 
firmed at opention in S instances, it was not siisptetcd Iwtli clinieallj and at 
operation m J9 instanns and in 1 instance maligijaiicj was not suspected 
tlmicalb, was not found in the specimen removed at operation, but found in 
the remn int lift behind when the patunt came toaulupss (poslopcratnc death) 
All 5 of the cases dn?n«se«l ultimatch as sarcomas were either diagnosed 
clinicalh ns cancer or were strongh saspcclc*! of oamir Tins diicnosis was 
unequi'oealh made clinieallj in 3 instancis and confirmed at operation m the 
others In no instance was the sarcomatous nature siispielcd until the micro 
scopie reports became available 

Tlie microscopic diagnosi-. of thjroid cancer has long been a source of 
contention among pathologists The nature of a tumor that csliihits destructive 
infiltrative provvtli or that gives rise to distant motaslns.N one that recurs 
following escision or Kdls the host is now rawh in doubt Differences of 
opinion arise m respect to the mlcrprctation of carlj mali^nancv 

Graham” after a painstaKing review of the problem, emphasised the im 
portance of blood vessel invasion as not onlj an absolute criterion but indeed 
the oniv criterion of malignatiev m respect to some ciieapsulatcd nodillis 
■\\arrcn” lound that m 1 OSO eases of siir^^Kall} rimovtd adenomas not 
showing blood vessel invasion none gavi evidence of malignnncj from 2*/<! to 7 
vears followin operation ^\bereas ot 34 patients who did show Mood vessel 
invasion " died (10 months and 2>i ware following operation) of local recur 


renco and multiple metastascs 

While no one quci.tions the aeciiraev or the s.enificancc of Graham s oh 
cnr.«i.ons manv cspencnced pathologists and clinicians nlik. have long fdt 
that Lei. crilona arc loo r.,Kl and Hat the ,..e^r,cc o£ Wood ,a>a..on 
fnr flip 'iccurale diagnosis of thvroid malignancj 

1 a charoctcmlio leatoie of n.alisnaat cclN) and deaenbed a 
SS nuclar ratio that hia, be .mploacj a, a mraa.irabk criterion „t 


malijtiancj boapilal hmo ahaaa felt that the dnancaia of 

Tlic ratholosij ^ arc applied to cancer 

thjroid cancer should (iiOfrccntiation 

:"h"nn“e: nun.hcr of nritCc bfturcs, presence o, atip.ral niito.ic 
BjLs and inliltratisc proWl' 
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Some ^carb ago m a jicrsonal communication to Coller‘’ tlle^e entorn wcix 
epitomized Warthm as follows 


Till, u«ual criteria of malidnancy ebaages la cell tvpp ami staining re 
action alteration in function as hovn bi the disappearance of colloid, almormal 
architecture, infiltration of surrounding tissue, inflamniatory reactions about tlie 
ncoplam, extension into Unijathic and blood Te «el abnormal rctroi,re««ne 
changes in the pareaclijmatous cell of the new growth and finally metasta is — 
ail of the c apply to the dngno is of thTroil carcinotua as in malignaney in other 
orgin To any one familiar with the cvijii. ht tologic changes in the thsroul 
particulatlv those a'sociitel with eiophthalniic goiter the difftrential diaguosi* 
of Diuhgnancr using the ordiniry criteria presents no c^jccial diftnults in the 
ca«c of thi. great majority of thyroid cancers It mu t le reincmbtrtl lioweicr 
that an CTpcmnced pathologist ma> mi'taketilr diagnose tin. tipical piremhi 
Diatous hjpcrlrofhr of exophthalmic goiter as adenocarcinoma or papilhfcrous 
aj nocarcioorna. Such rii take are by no means rare Onli in the ca»i of 
malignant adcooma colloids in which the tmetnre of the neoplasm mas clo eli 
imitate that of normal glanl Irmture la there bkeic to be ati< diflitult» in the 
•liagBo IS When meta'ta es of such malignant almocnas are found in the bones 
or 10 other ti uea the fact that Ihes are out of flaec is ufiicient for the diag 


so n V studs of numerous hlo<.ks from the primarr Ic ion in the thvroi 1 will 
alwars rexeal Wa\ cxidmce of mabgnancT patticnlarlT the inxs ion of normal 
fhTroiJ tissue hr the atciicil aemi and their exten ion into the lymiphatics and 
^sins in the trabecula® of the gland Graham s snterion of growth into Llooil 
re Mill woull applj m tluj ca.e but in the great majorite of ca cs of tlwroii 
eaacer «uch a critinou of maUgnanes is not ne ea^arv to th® sirrsct diagno is 
attj tn man) cas i eitcniion into the blood re el will not lie founl It mu t 
* eniiha.iMl here m this connection that hemato,.epnuj meU t\«i8 is not com 
ana m cn.es of thsroil caremooia until cersual and media tinal nodis hare 
riaclied a large iizi The earlr hematogenous meta tves into boms and lungs 
tclatiTcly rare 


cb.a«^iric \Tio\ 

The ehstifieation of thjioiil ncuplasms. has» been uo less conlro\crsial than 
Wo criteria of malioinnc) The praetici! \ tlue of ana classihettion 

pall \ repoae m Iioaa closelj it correhted the rceDEHiizihlc histo 

cm i with the clinical course of the disease Perhaps too much 

plasrtf*" idaccd on classification ,.inee ns is true of so mana neo 

uncommon to find seacral tjpes represented in different areas 
auoth*' ^P'^'-imcn Morcoacr imperceptible gradations from one tape to 
intemaediatc. forms constitute common findmis* (In such 
It Js the nstnl praetici. arbitmrilv to classifa on the basia of aahat is 
to l>c the most malignant Upo rtprebcnted 1 

ad T^5 usul ha I ahcT Hare and ^^ar^en” is one frinuentla 

“'t'Ptcd li% otliers » « 


Gmup I pj Potential Malianancv 

(1) \dcnoma arith hlooil vesel inaasion 
(^) Papillara ejatadtnoma anth blood aessel 
(a) Originating from tharonl 
(h) Originating from aKrtant iharouL 


mansion 



PFCI NT vn\ ^NLt'v IS 


N e 


(Jroiip II Moiiinte Alaliquanc} 

(I) Pninlldr\ ft«kncM**irtmonn 

(J) \l\iolir adciiwarLinom*i 

( i) Ilurtiilc coli atkiiocarcinoina 
firoiip III Iliqh Mali^nmt\ 

(I) Stmlliill cnrciiiomn (tiuinoiiia simplex) 

(ft) Comiuct tjiK 

(h) Diffuse tjpi 

(J) fiinntdll < inmoma 
()} I ju'li rnmitl (aiiiiinm*! 

(4) 1 ilirusiroonn 

(')) LMiipliomn 

The cHssifitntion iistd li\ PeinlierJoii** is far more simple 

(1) Pipilhn ftckiiucairinAma 

(2) \(kti<icnuino«n in ihKiioiii'i (nnli"iniit uliminn) 

(1) Diffuse afUnoeirfinonn 

(4) F pitlulioni'i 
(o) Sirionia 

^\atsrm ami Pool'” ilivulul (Inmul i incers into sis nnjor (.roiipin.i \ 
furtlnr IirciKdoMU of eaeli proup is nffoixlul on fht Insis of „i idinp 
fiToup I PipiUTfj aiknooiuinonn 

(iroiip If *'mill nh«)Iir and solid lar^cnll ndonoeiniiioiin 
( rou]) III Spitidk nnd ^lanl-ecll c'liciuoma 
Oroitp n Small ro«nd-<.«U circinonn 
f Mup ^ Mctistisuinp struma 
Group \ I kMiipliosireoma 

Siiuuhrh sinii'Ic nnd inumnth pnctual is the clnssiflciition iisid b^ 
It IS hiMil on pro.nostie ind tlKnijieiitic eiitmi 
Otoiip I Pipillan oarfinonias 
Group ir AHliffiimt ndiiiomas 

Group HI All otJiers includm, st.irilious siinllcill t\pis im 
iliffcrciitiiitid cftrcmomis nnd those nhieh ilisphs t siiuonintoiis 
ttndonej 


\ soiiuwhit diffeunt filit of elsssihcntioii is om proiKjspit hi Poitnnnn 
It IS based esscntiilk on the extent of imoUcment \ iiotshle Untiire of this, 
clnssifiofltion Ls till fact tint it aflords i common dniomiintor applieihle to 
most popuhr clsssificitions and thus iftoids a Jwsis for compantne studi 
In luitf the elavsifieitioii is ns follows 

Group I fasts dnjtnosid onh after mirrostopie examiintion 
Group II whieh diafuiosis is suspeited on ihe Insw 

of the pitieiits tsi iee™< ripideiilarscrae.il m .l.ieoien at op.. 

Ition (tumor still lo.rlire.l aith." Il>r eipm.k of tl.i tland) 

rroiip in Cases m iibicli there is el.n.eal or potl..>lo.,e .. .J.nce 
that the tmoplosm .s ...ra.lmk «r «te»d.ns o,. trade the eipra.le of the 
llaml hot luthoiit euJen.e of d.slaat metastsses 

Orlop I' Cases o.th endenee of distant raetastase. 
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Pembcctoii‘« and Horn and co workers’* found tlii, highest in idcucc of 
iniolrcmcnt to he in the eenical I«inph nodis runhcrlon also found a marked 
prcddection of papillarj adcnoeareinomi to spread to certinl Iimph nodes 

A\Rrd” emphasized the fact that follow iiig rciiio\al of the pnmir\ tumor 
inilmonarj mctistases will oiroasionally lie dormant for manj jiar? One of 
?H3 patients was nine and in ajipircnt pood health 13 scais after the Jungs 
had been observed to lie riddlcil with milisrj nwl lUs Moreover nur’crous 
examples can l>c found in the litemtnre of pntients hung in nppaicnt pood 
health for mnnv lesrs follovnnp nntoinl of tsolsted metastatic nodules and 
subsc'HiPiit thj roidcetowj M ttrd” pointed out tliat m some cases the primarj 
lesion maj lie mitroscopie m sire and identified onh afftr sinal st-cfion of the 
entire ghtid raiJiiix to neOjinize this fact bis piolnLlv been responsible for 
th'* not infrequent rcftruici to so called ‘ Wnifm mensfasizmp poitcr’ in 
earlier reports Simpson “ some vt in a„o mide a tomprchensnc study of the 
subject 011(1 proved quite eonelnsivclj tint there oas no basis m fatt for the 
ronfention that such foei rtpirsented altrrint thifoid (issiit Ife tiroed thst 
the term 'henipn met istasixiii^ poitcr” be abandoned os confiivin^ and 
erroneous 

Jlctastascs to the thj loid ^laiid itself an. esiremclj uniommon In the 
present ‘•eriea there was 1 instance (not included m cur total) in which a 
tfijroid nothife provAf to b> a metastasis from a fifeast lamnonia Driitan'' 
recent!) reported a case in which a Inpemephroma metastasized to the thjroiU 
gland lie wis abk to find 1*» other siieh eases in the lileraitiTe It » inter 
estine m this connection to oWne that Simpson in reuetunp the proWcia 
of pnmar) tlnroid careinonii restnihlint hipernephroma called attention to 
the fact that svicb tumors on otcasioii have been crroneotislj interpreted ns 
mctastascs to the thiroid** 


1 nooNovis 

M pointed out bv Watson and Tool*' iii consnhnnp the end results and 
prognosis of thjroid caainomn it i» well to speak of siinnal rather than 
‘cure” rates This is nccessanij so since it is well known that the iltvcaso 
may csbibit rceurrvnce or metastasis |on„ afkr appirent eun Matson and 
Pool reported 2 instances of total recurrence Ifi jurs following treatment 
llosh and Hauler** also reported a case m which melast-ises appnred IG vears 
after operation Numerous similar examples art reidih found in the 

literature , . , 

Vvard’* based pro.,noMS upon three principal lacfors (1) the time of 
diagnosis (2) the pathologic pattern and (3) the presence of metasnses 
Deaths m Iiroportion to th. raw of Ji Uni0!ii Tins litre « js 

n 10 mr cent 6 J«r snnurt rate m Ihose ta,nowil w ensptued meoptr 
flUvely imtl an 80 Pec cent 5 etnr aurtrtal m cases jn which the diagnosis 
. tmiV bv the pil’ologist 

iTAUtd'* series the rnewn" “ Wll*" P'"'™ >>' 

indeed tl c dcstce of malrsnane, rot.ld apparcntl, be r,t„,ted 
by the e^ent of departi.re front to P.»ern 
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Kroqer,** m re\ itwing carcinomas forming the spindle cell pitteni c imc 
to tfte conclusion thnt this poflK^nlir 'anct\ wus vcniin|,h eompletcK resis 
tant to both surgical and radiation forms of thcrapj 

In the present series all 5 of the patients upon whom the diagnosis of 
sarcoma was made avert dead within 1 3 *ar, indeed, 4 of them were dead 
wsthin 4 months following operation 

The survival rate of the 56 patients haiing epithelial neoplasms was 
analyzed on the basis of Portmann’s ilassificition 


Group I Included 30 cases \t the time this anal>sis was made "2 of 
t IS group Were still livins 8 had died Of the 22 Inme 5 were nhve and 
iroe of recurrence for a period of 10 \ears or longer 14 for a ptnod of 5 
jean, or longer, the rcniaining 3 had an tlapsed survival time of les-s than 5 
rears Of the S who had died, there was a question of rpcurreiice in but 1 
instance This patient died elstwlitrc wune 7*' joars following operation 
an no autopsv was obtained \11 others died of causes otlur than cancer 
Group n Included 11 eases At the time this anahsis was made, 7 of 
tms group were still liMng 4 had died Of thv 7 living I was aljvc nnd 
rev. of recurrcn'>o for a period of 11 jears 4 for 5 sears or longer but less than 
JU years, and 2 for less than 5 rears Of the 4 wlio had Ined there was 1 
stance of death bv Molctue while the remaining 3 died of recurrence with 
one T nietastases (7 months zK 'ears and 5 rears respectivdy following 


Group III Included ca«5es \t the time of this aiialvsis 3 of tius 

ffroiip Wire alire fi In-l dud Of the 3 living survivors nil hare passed tlu 
wear period 

r) ® * '««tancc of death br cerebral liemor 

rccnrn!!„ rvctirrence Tlic remammg 5 died of obvious 

rvneo Within 3 months following operation 

the I ‘""i IMl,^owl^ omiltul ^in,t it ,ias 

n the ‘ l ol'Wint tluroij omm 

m Ur„™ n' ""' i" tiun this cnsi. iioiiM Iclon. 

01 , . 1 . **’ ind till totil mimlK^r of cases would K G The patient m 

'"ir ."rT = ‘:S 

't-™ «-l ..-^.atni,- Crttl an 
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all tin roidcctoniir'i (mdialm^ hoin.l«ss milinJiant poiitrs wlaic < 5 m„ct> \\as 
imiitcd to lifisiun, trjfPJl ileoomijrpssion) was 1 '30 i>tr ctiit if tigroid 
caiiftr IS ixtliidoU Hic oporatne mortilitj was OJ per eent 


m \TjiE,Nr 

The txnhutioii ol (jpcrnljilits and the extent of the optMtno procediiri. to 
he iindortihcn will ilwnw \in with the shill and expcneiici o£ the surgeon 


Pimhcrion'’’ /<lt tint o)>trahilits (hpiiids on the cvtint of the local unasion 
of the piimirj hsioii and the aljMiuc of distmt mitosfnsLS Tumors tint 
an complitcl} Intd should not la. opirated njxm snue the rish of extiipatioii 
would lie luU «f proportion to thi amoiint of litnefii ont eotild hope to dtine 
■\\lien moliiliO is limited in Ihmhirtoiis opinion cxplontmn is jiistifiihk 
e\eii thotinh the tumor riniiot lit conipkteh reiuuitil sniee this permits 
dinet nduim application to tlw. tiOnUKiits left l» hw expineuce this pro- 
cfihirt wns partieidmh elTittnc m llu tieatiiieiu of pipdliin careinonus 
Iknibertoii eitcd scmmI mstsneis of imliudii ils livJiisr min' 'ears without 
tsukuu of rocuriciKC followin„ triotiiKiit In imonipkft tscisjoii siippkmi.nful 
with radiation themp' if< n^nohd this eomhnted form of therapi ns the 
most iflixtin forni of tieilincnt asail-ihh difwiidin^ on the t'fe and ende 
of imli^naiu' 

\t the I alui poslo|xralnt iiradntion is used m nil cases of 

llunwd enW'ii re^arditss ut th< patholo^it t\pc or the extent of nnohement” 
In tin maiin^cmeiit of soialUd laterd aliernnt thiroids kahis and co 
worktrs*an<l nion rifenth < ittcll* recomincmhd ndual inch dissution plus 
reniosfil of llu honml Uiral tli'ioid Wjc With regard to diserete ndenonias 
IiilK' flit tint It IS uiiiKicssan (<> ilo more than a eoniphit cxtisioii of the 
atkiionn with Us capsult intact When erosion ol Uw tajKidc and ituokeiueut 
oi the jmctuli'iiia hate oicnriid the cntiic lylie and isihmui to.ifhpr witli 
the contained iwcipliani aie r.nnncd mfa<t Tlu atlitiidi of the I alley tfroup 
ton ud the muivefiHiit of more istinsuc moplasnis his icctull' buome more 


optimistic* In former Jeai> thea wire content to jiroie the diuiiosis b\ 
hiops\ and rcl> on radiation thcraps \t pixstiif tins bilitic tint is miKh 
of the moplasin as possible should Ik. ixmosid tnibcofoiin piifoiimj mil 
inteusur pnslnpilati'e irrudialioii th«rip\ insUtnud Hadual mtl ilisseelimi 
Is csclivwcl III extciiane easis Imdution thei ipi is stiirtid «' somi ss th< 
Tialunt s eondUion w>i"aMfa n iisiialh within oho WfeJ TJui have felt that 
then, nted be wi couecru rer.ai'liii^ fiihne ol Iwaini^' i'<n ntler a j .la\ 
pLfiod Ins elapsid While on the wliok icsnlta m tliist ,id\ iiuul cases (cmtiniu 

to It r™r '■> ■>" ■' 

As staled proumsh f nle" u^nded iwpiUaii luinors of the th'roul 
d of hlet^l almrriiit thironl origin as sin„ulaili l>ciiisrn m most instjmcs 
n' nrefemd to treU thesi ksions In sinpica! euisioii Jloreoiei local 
t'oumnett iolloiin- m'omplito o,.crit.on no iImi trutttl (o itoiorolmn 

rithcr tliail I't irratli itioH tCtorapj 

To tins coiiiioction It B ni'tratio, to nolt fii-s/nm a" cM.r.ei.aes oiHi 
local tccrraacc. tl„ tarn, of thooC- wthool .itUcW. cf.lcn.e ,.t -l.-tant 
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mcfiMaM-, The locil muiniKe piCMiimhh nrists in i rtiniiant of tumor 
tKMie rei'osin" m m isolated \cnoiib segment tint u is oicrloohccl it the 
ori,iinl opiritiou Tht most cftectuc treilnunt of sucli ncurrtnci-s pro'C-d 
to Ihj a proptrh pliiimd surrJici! rcmoMl Riduitn ind loontjren thtnipi 
proved mcffectinl both in picventm? such rttiirrciiees and in tmiii_ thtm 
Th(. radual operation for mili^nant tlnroid tumors dcs(nlK.d Ciile <ind 
friln * \Tns desigiiid m part it least, to minimize or prevent such rc<urrtncis 
and IS a well planned procedme 

^^ard’ considotid the therajHiitic prolilem from three pluses jiroplu 
laetie definiinc nnd pallntiee Simple enucleation of adenorms is freeiuenth 
ri-ardod as adequate prophslictic treatment However, ANird confessed his 
n-iet upon oocision it not luvini? on^imlh |>trformcd lohcctomr or suhtotil 
th'ioidoctotnv upon re^’ening the pitholo^ist s report of milisnanev m the 
eiiucicilcd sp(.(inicn In s(.lceted instincis ot this kind ^^nr(l believed the 
•'iir.con to he gustifii,d m unmediite reopcntiou to remove the involved lobe 
and sii putul boft tissue m the iu)-.hl>oihoo<l In one such else ( ireinonn 
"ns demonstrated in the specimen removed U the second opcntion ind the 
I'Uunt rniiaiiied well for over 15 veirb In mstuicis where earcinonia ih 
’'U spectiil preoperitiwlv \\ ird rteomnumled tint a radinl opcntion he 
plinnfd cmplojin^ the tj pc of opention reeoromendid bv Cnlo md Cnle 
meardhss of the tvpe of anesthetic cmplovid ^^ard rteommonded the use 
of an intratrachoil cathetci with intlatibk cuff Mediistinal cstension in his 
vspiriPiup often proves to in uusunnounlihle ohstitle to complete reniovil 
of the timior Ik his found inidntion thonpv to Ih. of little vilm cseept 
or pipiUirv caicinotms and in i snnll tniiniKr of inili,.inut odenomis In 
‘aim. witli larse ind biinll <t!l unplistu eiremonus or the «io called eireino 
sareonns Ik found both sur„tn mid iiradtation iialTeetuil 'Nletistiscs if 
not too widcspreid uid fulmmitm. irt ,.iven a trial of imdiatiou the 
I'lpillihroiis tvpts usualK respond well whems mili.mnt idcnoinas show 
•tt < rcsivin'o locil riturnnt no<lu1es ire removed surpieilh 

Horn and issorntes’* fivored i eombiintion of surr-crv and imdntion in 
e trcitment of literal abirrint neHliilos Surjned removal his l)een tin 
iiiKnt imtineiit of clioue In eemnl, tluv have found irridiation therapv 
n value thou.h rceozni/iiu lint ]Hnnimnt cures mnv never be nssiired bv 
, It Ins |)ccn their policv to wiit 2 to d months followiiu snri.cn 

s oPi initntin. irndntiou thempv in orehr to permit pln«iolosie repair to 
‘ t' ice When the sui^nal proeoelure is limited to simp), explorition and 
’^rsv, irradnti.m is started immedMtelv In tmtins pitnnts with pu! 
nan mitastive-s tluv iir..ed ixtnmo cnilmn sine, in thor {spernne. the 
tmtavtalic eiroinomi renders the pHient esjuenlh ^usecptibh 
'Intion piumnonitis Their .lati supia.rt the eipinion of Portminn tint 

benefit the patient 

i miiunaut ndeiioim or pipiUm earemoma wlmh has Ixan eliscovenel 
' on pHholo.ic cxammali..n ind is eoiifim,1 within i eipsi,], Their elmt. at 
M .l„.„ ,0 M.... .I„. nil Cher nl,™,,I r..un‘ 
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A\ ntson find Pool'' described a teclmiqae of radic-il thvroidectomj combined 
with neck di'scclion which k earned out under local \o\ocam infiltration and 
corMcal nerve block ancithesu In a series of 12 such radical proeediiris 
there was no death Mention lias olrendv iKcn made of their use of aspiration 
biopsies 111 plnnnins tbc extent of the surRienl proccdiin. Their exporieiicL 
led tlicin to conclude tint thvroid cancer tannot be classed os a radiosensitive 
Ksion Tlic> felt tha-t it responds best to a cotwbination o? sutb^rj and 
mtcistitial radiation in the form of gold filleted ladon seeds In far advanced 
cases jiallintivc oporitivc iiroeediiros for tempoiarj relief of dvspnei and 
djspln^ia were nitcndid hj a high operative moitabtj, for cxaiiiplc traeht 
otoinj was followed b\ <h ifh m 30 per cent of 14 eases 

Posh and Haider*' discussed irrudutinn thempj Thc> treat all th>roid 
cancers to skm tolerance and repeat the sinis, if the skin is in satisfactor) 
condition, within C to S weeks Residual tumors following the second scries 
arc treated bj gamma rays in the form of a radium pack or a collar containing 
radium tulics 

Several autliois have observed that occibionallv a lesion previoiislj con 
sidsred inoparvble buonns oj»crablc following palliative irradiation thera 

pj II « >• 

UccatLse of ths rclativelj high mcidcmc of unsuspected mabgnancj in 
apparciitlv bcni„ii nodular goiters tbc earlj removal of all such goiters is 
stroni,]} recommended in tins hospital Moreorcr, additional considerations 
have bein cited frcquentlj cnonji to moke us scnoiislv doubt lliat anv nodular 
goiter should ever In. ngarded as innocent* '* ’* '• Among ilicsc additional 
considerations the ones most frequently mentioned arc the development oI 
pres-surc svmptoms the dcrclopmcnt of hvpcrtlivroidism (wlueh appears in 
particularly Mt^nificant instances after the third decade), and thu definite 
cardiovascular damage which appears in at least oneqiiirtcr of those with 
hj perthyroidism and m n smaller but appreciable number of those mth normal 
nietabolisni In the troup with normal metabolic rates the development of 
svmjitoms IS notoriously insidious. However, the improvement in health of 
many of these patients, following thy roidectomv has convinced manv clinicians 
tint unrecognized toxicity oi an altered secretion is frequently ossoeiatcd with 
iiontoxic nodular goiters The basal metabolic rates following removal of 
nontoxio goiters, remain csscntiallv whit they were prior to operation 

In general, the stage and extent of the disease determine the magnitude 
of the surgical procedure cirned out It has been the praeliCD in this ho pital 
to carry out relatively radical subtotal thyToieleclomies on all nodular goiters 
Tnuclcation procedures are generally cschevTcd since it has been our experience 
that adenomas arc usually multiple and it w extremeh difiicult to palpate 
intra^landular nodules lu consequence of this attitude the initial operation 
f ouentiv proves sulTicient for the not inconsiderable number of unsuspected 
diseovered on mieroscopic examination If anv question 
earcinomas iliav uri. . 

foninlctcnf® of •I'" ore"tion emts there it no heimt.on to reoperate 
‘ . time a total homoIateraJ extirpation is carnetl out on tbc 

SS Je ton ot.denco „t .pread 
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In the presence of cxtracapsiilar invasion a r iclic il nniHtcrdl ntck iks 
section and total removal of the mvolvod lobe are carried ont 

In dealing with cbnicallv obvious cancers {which tnaj or mav not liive 
regional IjTiipli node metnsta'ies) the patient is opt’^ated upon with the in 
feation of radical gland remo\ d combined with block dissection of the involved 
side 

VThen the lesion is considered jnopetablt as much of the neoplasm as 
possible 13 removed Lverj effort is exerted to clean the trachea Removal 
of such neoplastic masses maj occasionallj be lacihtati d b> use of the electro 
surgical unjt 

While our attitude in regard to the treatment of thjroid carcinomas his 
ken to consider them a surgieil problem, irradiation therapv enters the 
picture when removal is incomplete or in the event of moperabihtv When 
irradiation is used in most instances treatment is applitd through two lateral 
fields treating one field a dav lUemating between the two fields The usual 
dove amounts to about 3 000 roentgens (as measured m nir) to cadi of the two 
fields The radiation is usuallj given at the rate of 200 roentgens per div 
Two hundred KV filtered ndmtion of HVL 10 inm Cii is used at i 
distinco of 50 cm ” 

Before instituting irradiation therapv microscopic ovimmatioji of at 
least a biopsj specimen is mindatorj 

The possibilit} of postoperative respirators obstinctiou occurring either 
following Burgerj or during the course of postoperative irradiation thenpj 
must be kept in mind Tracheotomj is strongU advised upon completion of 
tic operation if there is the slightest doubt about the patient s breatlnng rather 
lhan waiting until cvanosis maUs it mmditorj It is also recommended for 
patients judged inoperable in wliom intensive postoperative irradiation thernpj 
w contemplated, even though partial removil of the neoplastic mass lewcs the 
trachea teUtnelj free 

SUMMAKV \xn CONCnt SIGNS 

TJie incidence of nialigninev lu all surgicallv treated goiters during a 10 
)ear period was 4 6 per cent (fil malignant neoplasms m 1,320 cases) 

Of the 1 32G surgieallj tre Ucd goiters 1 03 1 (78 per cent ) w ere m females 

293 (22 per cent) were m males 

ThjToid cancer was found in 48 ftmiks (79 per cent of tht total) and 
’u males (21 ptr cent of the total) or i sex incidciict of 4 G4 and 4 44 per 
<^cnt respectivelj 

The Incidence of malignancv m mdividiuls with chnicallv nodular goiters 
sexes and single as wUI as multiple nodules) wis C94 per 

was 6?””" with dinically nodular goiters the incidence of inabgnancj 

alor among males 9 1 per cent Consulonnt, rmiltinoilular glands 

'"'•idence of mahgmnev for femiles was G per rent and for miles 
Considering ghnds with oiilj a siiigli nodule found on clinical 
■'ll incidence of mahgnancv wis 8 4 per cent imon" females ind 

' per cent among males 
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^Vatsoll and Pool*' described a ledinirfnc of radical tb^roideciomj eombwicd 
'vitb neck dissection winch 19 earned out under local No;oeam infiltration and 
cenicdl ncr\e biotl niicstJiMia In a ^ri« ot 12 such radical procedures 
there was no death ^leiition has alrculs been made of their use of aspiration 
biopsies m phnniiig the extent of the 9urj,icil procedure” Xlicir expencnci 
ltd thein to coin hide that thxroid enneer eiiinot he clissed as a rodioscnsttnc 
lesion Tiies felt that it responds liest to a combination of stirgcrj and 
interstitial radiation jn the foiin of told filtered radon seeds In far advanced 
cases palhatiic operatise j>roce<liires for temjwarj relief of dvspnca and 
displngn were attended a high operatise niortnlits tor tsnmplc, trache 
otoms was followed In dinh in 50 pir ctnt of 14 ciscs 

Itosh and Raider*' diacMsscil irrulialion tlitraps TIie\ treat all thsroid 
cancers la skm tohranec and npent the senes, if {he sKin is in satisfactory 
condition, withm 0 to 8 wcifo. Residual tumors following the second senes 
arc treated hj gnniina rd\s 111 the foim of a radium pick or a collar containing 
radium tubes 

Soienl authors line oliscncd that occisionalli 1 hsion prcvioiisli con 
sidtrcd inoperable bceonie*> o|H.raMc following pillintire irradiation thera 
Pi S« M »• 


Because of the rilatiuh high incidmte of nnsu'.pected mibgnsno m 
apparent!* Inavn noiliil ir gailcrf the cirij remo\ il of all sueli goiters « 
strong!} rocomnicndeil in fins hospital Morooter, addifioinl considciotions 
ha\c boin cited froqucntlv enough to nmke as scnouslv doubt that an} nodular 
ROttflT should c^cf be regarded a* intioxnt * ’* *’ '* ” /Imong these additional 
Considerations the ones most fnqucntlj mentioned ire the deielopmcnt of 
pressure svniptoms, the dcsclopnicnt of h}-pcHJi}Toidism (which appears m 
particufirl} aiomdiant instances ifter tlio third deeadej and the definite 
cxrdio* oscular dnmigo which appinrs in at hast one fiuarter of those with 
h}T«tbyro«!jsm and m a smaller liiit appreciable number of those with normal 
metabolism In the group with normal metabolic ntes the dcxciopmcnl of 
symptoms is notonousl* insidious Ilowcxtr the improvement m health of 
manj of those patients following thyroulcctoms hia convinced manv clmjcians 
that unrecognized toxicitr 01 an altered secretion m frciiuently assoented with 
nontOMC nodular goiters Tht. basil mefaboln, rates following removal of 
nontoxic goitirs rcmiin csseivtiallv what the> wert prior to operation 


In genera! the stago and txivnt of the discise determine the magnitude 
of the surgical procedure cirrieJ out It has been the practice in this hospital 
to cirrj out relative}} radical subtotal tbyroidvctomies on all noduhr goiters 
Enucleation procedures are generaJJ} eschewed since it has been our experience 
that adenomas are usuall} multiple and it is cxtrcmel} difficult to palpate 
intraclandiilar nodules In conscijunwc of this attitmle the initial operation 
freontntlv proies sut^aent for the not ineoasidenbh number of unsuspected 
cirLomas that are discovered on microscopic eximnntion If anv question 
Irlmnleteness of the opention exists there is no hesitation to reoperate 
^ lU at v^hich time a total homoLitcral extirpation is eimod out on the 
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In the presence of e'^tracapsular imasion a radical nmlitenl neck dis 
'ectiun and total reraocal of tbc imohed lobe are ciTncd out 

In dealing with clime ilh obaious cancers (which niaj or maj not lia\o 
regional Imph node nietastases), the patient is operated upon with the in 
tention of radical gland remoial combined Tritli Work dissection of the invoiced 
side 

^hen the lesion is considered inoperable as much of the neoplasm as 
possible IS removed Evetj effort is exerted to clean the ti ichen Removal 
of such neoplastic masses mav oceasionaUv be facihtatf d b\ use of the electro 
surgical Unit 

"While our attitude in regard to the treatment of tlijroid caicmomas has 
t»«n to consider them a surgical problem, irradiation therapv enters the 
picture when removal is incomplete or m the event of inoperabilitj ‘\\heu 
irradiation is used m most instances, treatment is applied through two lateral 
fields treating one field a dav, alternating between the two fields The usual 
dose amounts to about 3 000 loentvcns (as measured in air) to each of the two 
fields The radiation is usuallr given at the rate of 200 roentgens per dav 
Two liuiwlTeil filtered radiation of IIYL 10 mm Cn is used al a 
distance of 50 cm ” 

Before instituting irradiation therapj, microscopic esamination of at 
least a biopsj specimen is mandatory 

The possibihtj of postoperative respiratorv obstinction occurring either 
following surgerj or during the course of postoperative irradiation therapv 
be kept in mind Traeheotomj is strongh advased upon completion of 
tae operation i! there is the slightest doubt about the patient’s breathing rather 
than waning until cyatiosi', makes it mandatory It is also rtcommended for 
patienta judged inoperable in whom intensive postoperative irradiation therapv 
Contemplated even though partial removal of the neoplastic mass leaves the 
trachea relativelj free 

SUSIMVrV AJ.D CONCLC'IONS 

The inddenee of malignancy in all surgically treated goiters during a 10 
'ear period was 4 G per cent (61 malignant neoplasms in 1 320 eases) 
a d on ^ surgically treated goiters 1 OIR (78 pec cent) were \n females 
cent) were in males 

>foid cancer wa found in 48 femaks (79 per cent of the total) and 
males (21 per cent of the total) or a se\ incidence of 4 C4 and 4 44 per 

respeetivelj 

(c meidence of malignanev in mdividiials with clmicallv nodular goiters 
'^rmg both sexes and single as well as nuiUiplo nodules) was 6 94 per 

female with ehnieallj nodular >,oiters the mcidenc». of malignanev 
alore among males 9 1 per cent Consicknng muUtnodiilar glands 

gr,Q ’^^‘dence of mahenanev for females was G per cent and for males 
esami l glands with onlv a sinjc nodule found on clinical 

na ion the incidence of malignaniv was 84 per cent among females and 
per cent among males 
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In itidnidinls lining fliijicall\ diffuse palpalile tenters tJie incidence of 
malignant^ amont, tJie ftmiles was 4'i per cent, again tlioic were no cancers 
in llic mniob of tins proiij) 

Thjroid nodiilis \ierc fnqiitnth overlooked during, elmieal examination 
and oceasiomlh described when siibseqiKnt examination bv both the surgeon 
and the pathologist failed to confirm their prcstiioe 

■^onth does not minimize the likelihood of thvroid inaliunancj 
The picstnie of In {lerth^rorclism in no was excludes or minimizes the 
pnssibilifv of inaliimnnc} Lleareiit lijpertlijfonlism was present in 2G per 
cint of the pofunls m tbii senes 

hilo the imnicdintc emse of thtroid maliniiancv remains obscure most 
if not all tin mid einetra stem to ori<.iii3te in adenomatous foci In all but 
one of tlie pitirnls in this scrits i hisior} of prtvioiis goiter was elicited 

In iiatiints with cliniealh palpiblt nodular goiters thiouraeil (and similar 
compoMiidsi should bt iistd onlj as a iircoptratite measiirD primarily bcciusc 
of the liis,li ineidiiics of mnligmnev in sneli goiteis and secondnrilj because the 
question lias been roisul that such drugs arc in tlnmsehes cireitiouens or ma\ 
rnlioiKt ( ineersusetplibihtv 

TJiert art no rcli ibk signs and svinpioms In wbith tin dis„nosis of earl^ 
llnroid canter mn\ be tstiblidied In <lmicsll> suspicions lesions tlie presence 
of lioirscniss nnd dcmoiistrabli ccKaleord psrahsis coii'litiilcs ominous sup 
portne evidence of iidv meed ncoplasn 

I ro/eii section cMiiiitintion at the iimt of opcntion is iinrelnble snd 
occasionnih niisIcnJin^ and consnjucnllv shonM not in/liieneo tin. surgeon s 
judgment too scnoiish 

Tlic cljssificjition of tlijioid eaiuirs liken i>e cswitinues to cart m different 
centers rtIthou,.li foitunatch thoM most ficsimnlh adopted hi others are 
einracttiircd li' inereiMitg smiplieitc rorlmann > classihiition based on the 
amount of infiltratnt t.iovUb affords a lonimon lUnominafor ap]»licablc to 
most of the poinihi elissificntions ind thus allows a Insis for eomparntne 
studj 

In this scries of Ol eaiicers G6 were elisMlicd as ejutlielnl in ongui and 
thcicfoie carcinomas nnd '» were idcntifiid ss ssifomas in imidence of 91 8 
snd 8 2 per cent nsjuctivelv 

All of the sirconiis ncrc dcsignslcd as spmdk tUI fjpt tMiiJe this ln>.), 
incidence of sareoimtoiis lesions is open to question at least one of these cims 
offtrid strong supporttii. oiidenee of it* sjreonntons nature in the form «£ 
not onlj hjaline elnngt but also eirlila^t foimation 

^\llJtctc^ the truL nottne of these lesions mn,lit be the ilngnosis of 
thsroid sarconu offers cotegoncsll} an txtnmih grs>e prognosis 

The piognosis for cpithehil neoplasms js lar Ijiffer and m man' mstjo^', , 


‘^‘“'ou^^Mulude in regard to the treatment of tloaoul eaninoiins has h.e, 
1 tiipm ns s«r leal prolilcms with irradiation therapi mtcrin? th 
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Our attitude m mpect to nodulir goiters has been to legard them a.s 
taving sufficient^ high mnhgnant potcotialities to be rcgaided os preconcerous 
Iftiions \nd since the operatut niorlaliU (eveluding cancers) for tlnroid 
ectomj IS mereh 03 per cent wc strongh «r*,e thMcndcctomi for all such 
patients unless serious contriindieulions exist 
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, — -*■’ T«~.i vessels 111 Alenoinxs of Thyroid Gland 
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AT Her 0 L Jr l)e>ilopnient oi tue iuvioiu Parathyroid and Thymus Glands in 
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StetUsty and Impaired rertiUty By tednc Lane Pobert* C\0,iI‘',FJ5CS,Fl COG 
Gynecological Surgeon, Koyal Northern Hospital London, and a« oeiatia ip 400 
will Biany illii.tratmns New loth 19IS, Paul B Iloeber, Ine 

This IS the second edition o£ 8. ttellknona monograph dealing with human fertilitj 
The authors are gyneeologi ts from London and Clasgow an “andrologi t,’ an a'sistant in 
a London fertility clinic and B 1 liiesncr, the distinguished biologist who has done so 
Buch uoth in the field of human reproduction The book is designed for the general prac 
titioaer anl has an attraetire praetieal approach It is nueh organiieJ anj urpri mgly 
fotnplefe for a small monograph. The whole fiell of male ani female infertility is eovered 
ml both clinical and laboratory approach, with practical an’ theoretical consideration® are 
presented w detaiL It is an anthontaticc pre ontntion with little to which one can take 
etceptioa it is the kind of rolume lh\t one can ea lU u c in the actual practical studs and 
trentmeat of a clinical problem 

Altogetlier, it is at lea*t a® good a practical guile n* is prc«cotlj nrailable anl is to 
1“* rceommenlcl for such u®e 


Atm of aoentgeoogtaphlc Positions By \ loita Merrill while Educational Director Picker 
V kit Corporaiion. U 1 Cloth Two \oluine® 1 o 70«, over 1,500 illustrations 

8t Loni , 1040 the C \ Mo br CompanT #30 

IB * complete assemblage of known roenigeLOgraphic position® 

I rattjre and is written for the tudent tcchniciaD, or doctor de iriag to obtain a com 
pMunsire and fundamental knowledge of this field The Atlas con-ists of two rolumw of 
doalm*^* *hich include occr J ,^00 illustration The fir®t lolume is comprised of sections 
u-in«i.^ Iteluninorj tcfs m roentsenograpbT geoerni anatomr and anatomic terms 
P^ eslremiti lower cctremitc boulder girdl boar thorix pelric girdle spinal column 
A “’‘•Leal and anatomic terms The rcrond colnme prrsenU the skull sinuses 

siLe^* po^u'i'OeTaphy facial bones mouth neck, bodv rarities thoracic Msecra digestive 
ectenT "Stem, and female reproductive »t tern. Vt the enl of each volume is an 

V n«iTc bibliograjhr of the material fonl-iioe<l wubin if further tndy is de ired 

read a I written The printed mntcrial is large enouji to be 

rAr-».,N-°i. * '* * *“ trations of the positions used anl the re ultant roentgenograms e 

char and a curate i helpful feature for tin. tudent anl technician is the 
ni the line illu {rations of the awatomv which precede each section. 

' -rcommenlel on an excellent reference book for all of the standarl 

• unn nal anl apeenlizel po itions used in roentgeno 


ally 


ceptionslly 


This IS highly r 

hosmons anl almost all of the r 
Crapnic positioning 


Treatment of Surgical Infections Bv Frank L Mclenci, MD 
scons ColLl^lT ''«rcerv. College of Phe icians and Sur 

Tork N \ ri ic i ' ociale \ i iling Surgeon I resbvtenan Ho pital New 

Company «p. ^ I iqpq p, 

»( m inOaqaetd Ih. p,ap,gp„„, 

t .‘“t “■* 

other Conditions This book pre ents a thorough review of the pna 
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BOOK Rl'Mrn** 


npic of troitmrnt of surgual mfrctwiis tni|)issi7iDg tlie clutigpg m thprap\ brought sbout 
l)j the c agenU Die ruanngcment of »nrgieal infeetiofla jg tlucu 'ed not onI> from the 
point of view of the amionuc ehingee freent liot parlieularly from the siandpoint of 
ilirectiiig peeifie therftp loaarJ the reinova] of the etiotogir agent 

The ecption di*cu ing aeute and ehrooie ^oj^rene ore of eotirfe, ejceVent The 
review rf the treatment of infeeiel voanle m more eomplete than that nvnihble lo anv 
other Rin„Ie aoliime 

The literature iil reviewed frinplelel> on each mlhjeet and mam jllu trated ea are 
pri.critel 

The I ook proi idea an eaten i\e dr eu ion of the elinieal u i< of laeitraein d«i eloped 
In the author « htiorntory In h«v eathoeia m fir tk«» terv lafuabfe drag howeier the 
author faiN lo ih'iuas the danger* of it* parenteral adniniitralton 

^\hllc till* vnliiiiie 1* primaril> n refertare l>ook it diieu* eg from a practical point 
i>f Mew the jirobUm* of eiirgieal infeetion* that are frequentli »een in elmical praetiee 


British Surgical Pructlee Inter the general editorehip of Vir > rue t Koek Larliog 
h ItCS f 1 01 tonviltiag ‘Norgeon \\e*tio«astef llo pital and J Palttr on Ifo«i 
>1*’ 1 It( S "urgtoii and Direetor of "^urpcal Clinicnl Unit St linrlholomev » 

ir< jitil I rnfee >t of h<urgen l.mv<r*it) of London ^ol Cloth ijt L«ui<, 
I'M'i Tlie ( \ Muxb^ Coni] 8AV $1"» 

^olun)e It of tins *(I atil eerie* eoniinues to Ic of the ame tT{<c of rharacler a* 
Ihi. Others The illuatration* art excellent and an profu c The text k codci « and well 
done The ehupl<.r on fraetur\* ■» pariirularh good as are the chapter* on aspiration 
bi(>p*\, whi h 14 eviellenth itlu trated and on inpjrieii of the hand It is regretted how 
eter that in iho ron id ratlin of herpes r> ter the exttrmrli simple and set eireetue 
price lure of interrupting ih vnijalhetie 101101*04 with pruenine i* not i]i eus ed 


British Surgical Practice UiiiUr the teneral editorship of bir hrne«t Rock Carling 
PRC** JltCJ* CoriKtilting “urgeoD Me iDiosier I{o pilal and J 1 attersoa Kom 
M*<, I ftO‘< Surgeon anl Pirector of ‘•orgical Clinical Lnit Bt liartholomew s 
llo 1 I rof< <or of ftiirger' Inner il> of /-on foa 'ol I CJaCh /oai* 
inte Tho t \ Mo«!> tomtanv $15 


\ olomc ^ 1* 
well lUu tratel. 

Il mpliogranulomi 


the same H|i a* the ptiviou* volume* of 1I119 gvgtera of surgerv It is 
\ consideration of the various sutject* from Hodgkin g di ease to 
inguinale i* done eoneimlj and in a lucid manner It u of lateresl 
IS devote 1 to tuberculous srthriti* 
In aldilioa to the profuse number 
numlxr of exeellent colorel illustra 


which add mnterialli 


(ho value of the In 
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PROBLLMS IN THE D'N N VMICS OP BLOOD PI 0\\ 

I CoMiiTWN-j Controlling CotL-tTPRM Circilxtion in tiif Pri>i-Nti’ oi vn 

\RTtXIO\'>NOLt> FISTLL.\, FOLLOWING THl LlQ\TION OF IN ARTLR\ 

Emile IIolmvn, II D , rBiNci'^co Cvlif 

tFrem Die LahOTatory for Suryieot Seuarch StonforiJ Uoiiersily liedieol School} 

OONTKIBUTIONS to nicdunl hlcntuic niaj K tlie product of plnloxipliic 
^ spoculation or thej inai follow oKenations m llic espenmontal laboiatoiw 
from which logical aud ordcrlj deductions mix l>t node The first method hns 
frequcntlj resulted in conclusions wholly nnsu|>i>ortcd l>j icalitx, as for esampic 
the curious conciptions emanating from Galen s fertile imiaUiaGou concerning 
the circulation of blood Despite Iheu illosical assumptions and their complete 
eontraxcntion of easily obserxed facts these phantasies of Galen wereunner 
'3ll) accepted for an unforgix able period 

Ixcn todij howerei the circulation of blood both m heslth and in dibcnso 
prcNoiits mans dnerse problems axsoitinL proper solution In the 1936 edition 
of Starlings /riiiciplfs of Human Physiology a standard teytlwok b\ a great 
!• nshxh physiologist appeared this statement The physical principles inyohcd 
ui the hydrodjnanucs of the circnhtion ire of great complexity, and arc for the 
most part as y ot unsolved ’ 

V partieularlj puzzling problem hss been that of collateral circulation In 
1940 the late ^ir Thnmas T ewis * rcvicyxed the subject and presented some pro 
yoratuo suggestions A\ith reference to the compensatory {.rowth of collatcnl 
ycssels around an arterial block and the groyyHi of ycNscls distal to a simple 
srtonoyenous fistula heyyrote 


It seems clear that altliouch the c talilielinieiit of an arteriotenous listula 
acting as a short circuit nt first decreases the blood surply to the distal parts 
of the liml this state i not mainlaiDel Wrth pa ago of time the blood flow 
*0 the di tat parts tends to become re toreil The rtcoxery may in fact proceed 
° imnl vAcrc there is actHoUy greater fom than to the normal Iiml In 
Oc»ohJ?Ys'“l»4i".?,V* «» Jl'* F,<l«*rd D ChurehUI lecture ber>re the Face! lor Surelcal Club 
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cmph8«i/inff the powerful ttimalns irbieh Ifce proTiJes for the de\elop 

ment of the collfttersl channels, Reid* uys ttukt when we consider thst the parts 
peripheral to a /Istula are depra\e<l of fheir all^ttet] blood supply bj nason of 
the hunt there is lit^e wonder jhat natore wakes n prodigious effort to eomnea 
•ate 1)V collateral eh*n®cla 

When a main aflery to a limb becomes bloekel certain factors come info 
plar, at once or after verp short delar and (end to restore the eircnlslion to the 
distal tissue As fttckljrtf'hau'eas pointed out there i as the result of the nb 
stniction. a ^utln rise of vre> Pie prwwna\ to U while there i« n decn^e.^ fnll of 
jires ure in the arleri' nnd its htiin».bi.s iliHial to‘lt Tlicso inimedinte ehanpes in 
1 ressure IncTen e the flow In ’branches is uing from the mom arlen prosioial to 
the ol truciion and siipplvinir the lernton m which the pressure is lowered 



amount of I looil flonine fhronith ll cm miftht 1 h> liel 1 a le^uatcli to evptain the de 
iclopment of colhfcral channels nben ilii main nrtcry of a lunb is olstnietel It 
mtht U' hell to explain the well ro violrsd Increase la iie of the main nrterj 
Isilinif to nn 8rlerio*‘‘nous am tonosis /;»/ «r infi aor etplam iihot n Jliwe 

ri/iortitj NoMcly on tnrrtnv »s tit n t vf orurta! fkaunth xtfv rfwraf fo o simph 
/Ixtyla for t\* foil m artfnrtl on J r*se •« rsnous frsswire which arc tlie inccssarv 
consequences of the or'Cmal bsirn irnsr femf pcrmortly fo relord rather fhna to 
merrose hfooif fw m «*sss ehaanelt 

It II ell nr that ht dro la tic factors | rovide no common bs is to esplaia (he 
com{in Atari cronih cf collateral ts els around an arterial block and the 
kroHlh of lessels distal to n simple arlerioienou* )3«Iu1a Scnrehini; for n com 
won factor we find ourselies tcfortiioj; to I erd s cencrnliratinti that the arterial 
rhann I Anelnn fn tn"l the n/edt t>f (issue dcnnirf la port nf Hood tvpily 
( hief intere t lies in eaquirin£ how ibis can come ahout ^cllhl.r adjustment 
of nerious control, nor a direct resjonse of the nlTccteJ vessels to locreesed pres 
siirt or nutrition can be rejpirJel • a saiisfaeiorv cxplaa'liaa *"'1 '•re 
brouoht to it>k i/ orte^'ol grovlb is not Jirrelly <oatr<d><d ij/ a sfimvfont a rhcmi 
<il ininulinl orismo loconu at a pro-lort of the (isiuc acnl onJ srtmo lomHj 
Till t.rovclli of collakrol channel is »o I«< ally a ljustc I and occurs under such di f 
finnt circum tanccs of pressure and flow tbit i( now seems quite Riccesary to 
formulate on loiiinnto and special oiichanism to explain this permanent inercasL 

The 0 sene of (he matter cetna Su le Chat there is A lo al call Fi tis ucs 
in nei 1 and that to ill's ‘all (hire is a local and adiquale response 

fclux Mens nrc a <Iircef chilJcii&c to flic purch nicchamslie tiicorv iilifcb 
Iiad been presentid to fxplam iJic xiriotM phenomena snrroundiitfr an orterio 


T-a, donee suonorting this xiew has been prtsenlcd m previous pubJieitions 
FKpcnnfenfs xvero rceortlevl **emonsin.fed tha_tjr^%_Pr^nee ^_a W 



D\NAMICS OP BIOOD FLO^\ 


891 


standinff fi.tuU the he\Tt and xntiro fistnioiT; circuit incliulmj, the fistula 
and the artery and vem between the fistula and the heart, I'ecamc insidioush and 
rrogre<!cnch dilate<l * Concomitant with this dilatation there occurred a grad 
ual increase in total blood ^olnme W hen conditions at the fistula m ere altered 
as 1)1 ligating the nrten lust proximal to the fistul a the nrten distal to the 
fiotni.i Iwesmp .Mated * This was demonstrated to he due tojhe mcreis ojl 
loliime of blood directetl into it throngh n laiye collateral bed around and dista l 
to the fistula {hig 1) This tniU remarkable opening up of lante collateral 
lessels was internnte d *is t direct resronst to the lowere d peripheral resistnncp 
at the site of the fistula Additional exidcnee is now asailable which supports 
this MOW and which proves again the \ulnorable character of armchair philo 
sophizing when unsupported In eTpcninental serification 

Studies were first directed toward dctcrminini, what happens to the arteries 
provimal and distal to a fistula immednteh iftcr its introduction into the 
arterial tree 

K 125 kilosrsm dog was aoe thsiusd wilh pcolothal the abdominal aorta was es 
1*0 ed and 24 ee. of Thorotra t lojeeted rapidla through a No JS needle During the 
'njeetion of the last few eubio ceoumeters roentgenograms of the pelvie and lower extrenu 
ties were taken la rapid eucee<sioa (Fig 2 n) \ left femoral fistula 2 cm long was then 
e tahlished between the femoral arterr an! rein Immediate Thorotrast and aub equent 
bismuth oxiehlotide injection l>oth resealed • definite reduction in the caliber of the 
arteries proximal and distal to the fistula (Fig 2, H 

This narrowing of the arteries is comparable with the reduction in the 
sire of the heart which followed the oponuv of these newls formed fistulis 
Slid which I' attributed to the deflection through the fistulas of a considerable 
Miluine of blood fiom the arterial into the capatious venous svsteni The im 
mednte intravenous infusion of 500 cc of salt solution lestored the hearts to 
thru normal size (Ti^s 3 and 4) 

Having demonstrated that the first effect of opening an arteriovenous 
fistula IS a contraction or narrowing of the arterj proximal and distal to a 
fistula the lypvvis theory that subsequent arterial dilatation is due to a clicm i 
£al stimulant from ischemic tiss ues was subjected to the following exnen 
mental studies 

Animal Atnp 3 (18 kilograms) On March 2s 1047 a high left thigh ainpatalion 
was T'crformcl On Spril 11 liM" n 2 cm sized left femoral li tula was e tabli«he i On 
Ian -n ) us nine months later the animal was killed and the aorta was injected with 
1' per cent lismuth ozi chloride n pension m 10 per ceat gum ncacia Before injection 
the fi tuU was i datel Iv ligation of the nrterv and sein proximal and di tal to the 
n tula thus in uring that the injeelion inn*s woutl enter onl\ the arterial bed ant not 
the senou* bel Markel dilatation of the femoral arterr pro ximal to the fi tula was dis 
* 5 ed with a definite though small inerea e inthe eoilateral arterial bed <1 ig a) 

Snimal \mp 5 (19 kilograms) On Nos 11 194~ a left thigh amputation was per 
>TOed Oa Die 4 lH" a 2 cm sized fi tula wa e tabhshel between the left femoral 
•tier} anl vein On Tune 21 194S roentgenograms revealed a molerafe enlargement of 
« heart anl it was noted that when the fi tnln was cin el b\ digital pre iire the nil e 
^oppel ffnm or la definite evilenee of nn increa c in total 1 lool vobimeii On June 



I'lc 1— Qntt •I*\«lopm«nt e«tlat«ral around anr] dlital to an cxparlmrntal 

lilac arlvrlovenouj mtuU at P to r.hich blood bad a«coa^ only Ibrouclt lha artery dwtal to the 
flatula. iba proaimal art 17 htvinr been Utaied Solo dilatation o( veaieli both ptoalmal and 
dlital to flitula. 
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HOI MAN 


30, IfiK, ihe nnimal wa» killtil, and the Ihorecie aofta wai Injected with bi muth oxy 
f chloride RoenlRenocrunis thawe d e/di1«tation of the nrterv proiimal to the fistula but 
tiirprl^incly little if anv, dilatation of the colKcerai bed in the vicinity of the fi'tula 
0 ) 

\niroal Amp C (29 kilograma) On Dee 12 1917, n high left thigh anipulatiOB was 
performed On Jon I", lois an arlertovenoue detaU 2 cm long was established between 
the left femoral artery and icin juat lelow I oopart a hgament A loud murmur was heard 




TM of * ttr>on\ 


(>\«nou* n tuia 0 




806 


HOLMU^ 


Drcftubcr 1941 


nrtcrj nas patent. t;;ain a Soud rontimioiis tnumur n-ag heard o^er the Jeft ingaioat 

area winch pcreiitcd until the animal was hiUed one »car later on May a 19ia Before 
death, rocnt;,cnt){;Fnni9 of the heart showed a coasiderabte increase in its size (I i^ 7] 
The femoral and ihae lesscN were ieolaUd It was «a«ily demonstrated that the terminal 


lieinnil the flitiila with a diameter of 3 ir 






\ „ 5 DIWMICS or BLOOD i LOW oJt 

6 hiH iras no Bun Ho «'th the fistuh open and rose to 132 mm. Hg on 
iTu Mi. l,ll,., ;^hes, .t«d.es the ,n.n.nl .m, k.Hed the theme, c ,e,,o an. e.ml.M, 
..J hsaeth otyeHonle an. mjeete.! lor the rodio-rnrhie m.nsl.trt.on of the arte., at tree 
Uloff the tnfurc'ition of tlie nortu (F)g 0) 

The e'^tnsordiinrj colliteral bed m Animal Amp 6 ^hieli poured blood 
into the fistula b^ roicrsfii or crpfttiZnd ftoti of blood though the arterij dw af 
to the fistula, and which developed despite amputation of the kg bexond tlic 
fistula, gaxe po^itixe proof that ischemic tissues are imnoccsin for tin dexcloji 
mciit of ahuudant collatcr'il \essch 


Ampu-ratort ptc 12/46 
FC'no^l f »tkilo J«n 1^6 
in<OC F •fwlo MOv'V^ 

lojvciton MayK^9 


The difftrcntt, in det.ree of collatcml circulation manifested in Anuiiils 
Wp 3 and Amp 6 proxidcd oidcncc also that the extent of collateral dexclop 
inrnt is dependent m part upon the duration of the fistula If the Lexm thcorj 
x'ero correct that a chemicil snlMnnce produecxl in ischcmic tissues excites the 
ilexelopnient of cnllatenl \csscls it would be logical to assume that once an 
2 <li-qini(h flotr cxfrem itx had been establishe d there xrould be no furthe r 
iLrotluction of smh a chemical su b staiiw and tticrct'orc no further ineresse in 
Cgl.latenl cirenhtiftn _This is eontrnrx to fact For example examination of 
the coUueral 1/od-. in iTiimafs TIO andTilTbiit 101 indinfes t>haf o « 


^ <. iiie iimurai nstula in 1J4 xxhich had lieen present for 

SIX and one half xears produced a trulj remarkable collateral bed xxnth great 
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Dcicnitwr 


(lilatation of the niain ortery and all its branches proximal and distal to the 
fistula, all at irhich ponred blood into the xemits system and back to Vie hesri 
hj ^\aJ of the fistula 

Chnicnl evidence is also overwhelming that this development of collateral 
tirculation goes well bevoiul the iieeewtj envisioned by Lewis of providing an 
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fellow the affected leg in a growing child maj become longer through greater 
growth of either femur or tibia, the surface temperatures on the side of the 
may b«‘Comp higher In 2 to 3 degrees and the %olume of blood flowin t 
to the aff 
dilatation 
Thebc effi 

described in htentiire Mhieh lia\e shown puzzling \iiiations from those just 
mentioned as for example itrophx of a limb beiond a fistula or a limb coldei 
distal to the fistula tlnn the normal limh ** 

The failurL of collateral Mssels to develop in Animal Amp 5 m centrist 
with the great deielopment of collateral xessels m Amra il Amp 6 presided the 
first endence that the most important condition necessaiw for the opeinug up 
of collateral vessels is that the arterj distal to the fistula be patent and that it 
ha\e large branches through which Wood mai find nccei*!, to the area of lowered 
resistance introduced b\ the fistula In a previous publication’ the opinion had 
hten expressed thnt the effects of an arteriosenous fistula upon the circulation 
depended upon uhat happened fortuitously to the vessels proximal and distal 
to a fistula during the healing process that unjuelding fibrous tissues deposited 
around one or another of these vessels might present their usual dilatation and 
therefore inhibit or altf r the expected effects of an arlenoaenous fistula It uos 
aswjrted also that hca\j scatring around the fistula itself might prevent the 
enlargement of the fistula ami thus prevent the progressive effects 
0 the fctuU upon circulation In order to aerifv or disprove these contentions 
a number of different experiments were undertaken 

Bilateral femoral fistulas were established each located m cxattlv the same 
P ®ce just distal to the emergence of the deep femoral branch in an area where 
«ally no branches are encountered The fistulas m all experiments were made 
^ taken to mtUide onlv a minimal amount 

a / ^rten and vein in the aiiastoinosinu stitch and above all to 

roid am constriction or stenosis of the arterv or vein at either end of the 
fs H firet to insure their remaining patent 

tb^i spontaneously) and second to get their effect prompth 

(In 3 pars time nthcr than waiting ten to twenty vears as in 

woreYv,*'* 1 Conditions at the site of one or the other of the two fistulas 
stnc* apphmg an alummum band encircling but not con 

ic ing the arterv proximal to the fistula (Animals HB, and IIB,) (2) bv 
dmniY! ^ constricting it to one half its 

Pros m 1 i ^ applving a band on the vein jUst 

Si To L ' ""“T 

fctola on T T T. " the 

(Anima"l IIbJ) * producing a fistula on the other side 
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Animal HB, (IS kilograms) Bilateral iiatala? »ere established on ilarch 4, 194S 
an aluniiBnm band being applied to the artei} jost proximal to the fistula on the left 
Within twenty four hours the right leg bowed some edema the left none Forty eight 
honn later the edema on the right had become marked the left leg being still without 
twelhng Bv Jlaroh 0 the edema began to snbsidt, but as it subsided the superficial veins 
ber&nie prominent By April IG the swelling on the right had completely subsided and 
the superficial i eins were markedly prominent as compared to the left, indicating a greater 
flow through the right fistula and a {,realer \enous prepuce di tal to the right fistula The 
di appearance of the edem* concomitant with the appearance of dilated veins coineide% 
0 It is belieied with the dilatation of the veins projvin<i2 to the fi«tula to a size eu&cient 
to provide aleqnatc venous return for the increased arterial flow to the limb, thereby 
luiini hiug the pie sure in the v enous bed distal to the fistula 

On April 5 1949, one year later the veins on the right were very prominent as com 
pared with the left and the thnll and bruit wera much more intense on the right With 
t !i tulas open the pulse rate was 132 On closing the left fistula the pulse dropped 
S4 * Ti, the right fistula it dropped to SS on do mg both fistulas it dropped to 

6 greater reduction in pulse rate on closing the right fistula was additional evidence 
® a greater flow of blood through the fistula on the right as compare! with the left 
er nembutal anesthesia thi venous pressure in tho left jugular vim was 5 5 em of 
19 I*** superficial veins of the right lower leg 41 cm of water and in the left leg 

nater, further evidence of v greater flow through the fistula on the ri^ht 
earofid * fistulas were i dated and Kvmograpbie readings of pressures in the left 

>aii '"'*” obtained under varying conditions at the site of the fistula lli 

tree^wl"* ‘‘gat'On of the arterj and vein proximal and distal to the fistuhs the arterial 
of roentgenograms taken after the injection into the thoracic aortn 

dilat.i,”*" ”'’«I>loride A good collateral led was demonstrated on both aides with «ome 
SI ed Irr-,!* irox.mal to the fistula on the right as compared to the normal 

tbs V ® *'^'"5 <*“« ‘o on the artery proximal to 

u Pr^Tented its diUtation bj limiting the volume flow of blood through it 

than “'gtMucant that the collateral lied around the fistula was much more extensive 

mllB *''?**’ *“'“'*** •“ *‘*'**‘’' “*« ‘''’'"I to tl'ofi tuh was Miidel w 

*“ am HB or boated as m IIB and IIB 

".Ih ™> Tb, Cl.ta, „„ brt „„ „ ,:i,5 

'ffsm as iR HR "ft '‘’o ‘rx-ling the arterv proximal to the fistula on the left 

V ‘ in R maihed e leniv la* ♦ v - - 

recede, and hr April IG it had < 

'Cry Jar(,e prominent veins on 
th 

eMte Lom nf, 'e' » retardation m 

to defla 1^1! ! e ‘ ® "8ht slowed the pul e from 3 >4 

“'0 '®ft Under mravenou^S", r 'rilh 

8 cm .rater in nnevtbesia venous pro sure in the right jugular vein 

left lower le- ■’1 5 =3 cm W4t« and .n 

‘h® ertenal tree“(f.g 10, ^'h rewll’ n ' .'uahration of 

fl'lstation of the n ‘f» ' “ . collateral ted in the thigh on ! oth side 

--p-ntVre:rj;:rf! ;uVSLr“r 

di ’tir.o ,t 
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Ion q{ 1100.1 into Uotli l«.g> b\ deflection of the arterial flow into Hic distal M-ins from 
which llool could not easih return to tUe heart due to the encircling bunds on both femoral 
reins proximal to the fistula* 

hnimal HP (-2 Xilograma) A 2 cm sized fiMula was estnhH Ued on the left with 
an aVnminum band eneirclmg the protimad \eMi but not «o« ttieting it \o fistula was 
produced on the right Immedntelj after opening the h tula the pnlsc rate increased to 
352 and le pirations to 120 This strain on the animal » eireiilotorv rvstem "as ooli 
temponitT however, anl on the following dii the tn**® slowed to ICO Within 
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Iwcntv four Lour a rcmnrkal le ewcllmg of the kg aipenrcd an 1 graluallj c cl to 

ein^aatmic prwpsinlnn neier to redrew tF.g 131 Tie pulv rate retnainci greativ 
ncccleratel on Julv ,] e rate ..lb the fi tula o,.en was lo. anl llil .,th it do el 
, *' "'c swilling of the leg bad lecome extreme accomimiel l\ marke.! 

eknhln'."’' ehvn and an induration of the fubcntaneoiis tis ue noite like that of a true 
IM 1' ” embled. The poise rate 12i wuh th,. f, 

It close,! lad r intravenou nemtatal anesthe la venous pre sure m the nonnal 
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ngJit lower leg tvns ID cm water, which did not change on orening or closing the fistula 
The preesure in the leil j-flgnlaT ^el1i waa 5 cm wnter, which nlM did not change on closing 
(he fistula The cenous pressure in the left thigh was 32 cm water with the fistula open 
and "3 5 cm with the fistula closed The fistula was isolated and kymogfaphic records of 
carotid pressure were made under \arving conditions at the Site of the fistula (Figs J4 
and 15) 

\n important demonstration waa the retrograde or cephalad flow of blood in the 
artery distal to the fistula for example closaie of the fistula produced a ri e in bloo<l 
pressure in the cannubeed artery distal to the fistula Subsequent Msoalization of the 
arterial tree (Fig 16) resealed an extraordinary collateral bed bringing blood lr> the 
fi'tul 1 bv cephalad flow of blood through the dilated artery distal to the fistula 



Fis It (HBal — Demon (ration ot remarkable eoHateral bed around and distal (o fistula on 
‘•“.with dilatation of artery both proslinal and d( tal to fJ tula. Flow in di tal artery was 

rephaua \ote dilatation of ar(er> well lieyond tbe Ascula below the knee as romrared with the 
normal arterial brt on tight tOompare attertea i and A B anil is C and C > 

Animal IIB (2S kilograms) On July S3 19i8 bilaterfll fistulas were established lut 
on the left an alumionm 
It to one half its normal 
to the fistula on the righ 
On April 18 into, the pu 
digital pressure it was 1C 

of Mood through the ngui u ima Under nembutal anesthesia kymographic records of 
carotid pre surcs under varying eondviiom nt the fi tula indicated clearly that the flow of 
Mood in t e artery di tal to the right fistula was in the cephalad direction bringing blood 
to the fi tula through a lerr well developed eollateral bed as disclosed by the roentgen 
visualization of the arterial bed when injected with hi muth oxychloride 

. ^‘’fSrams) BiUteral fiatuUa were produced on July 27 I9i3 the 

t ikl fistiiU h'lr ** hand compre sing the artery distal 

o e a Its normal diameter Within twenty four hours there was marked 
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Rwclline the n;,ht leg onij slight Rvelling «f the left If? By August 3 the swelliDg 
on the left had partial)} reeeilcd that on the right tros still extreme, tut by August S5 
the airelling of both legs had reeeiled remarknbly, eoneomitant srith tlie nppearaneo of 
large prominent superllcia) veins On April 19 ID40, under nrmbuHI anesthesia the tiro 
fistulas were isolated and arterial carotid pres urea were recorded (Figs 17 and 18) Agaia 
retrograde flow through the artery distal to the right fistula seas demonstrated and the 
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llie ortcry On the left the arterv »as ligated juet fecund the fistula there being no such 
branch between the fistula and the ligature Oa Vpnl 28, 1<149, closing the right fistula 
rclanle I the pulse from 120 to 104 and eloemg the left fistula lowers 1 the pulse from US 
to lOO Under nembutal anesthesia the venona pressure in the right lower leg was 31 cm 
w liter, in the left low cr leg 20 5 em. water m the left jugular \ ein 3 5 cm water 

Kymographic recordings of tnmtid presaare gate evidence that a grentcr fiowr of 
blood was passing through the right fislola than through the left fistula (llg 20) due 
no doubt to the additional Sow of blood into tho fistula bv waj uf the one lone branch 
Ij ing between the fistula and the ligatnr* on tho distal atlerj 

Tho paueitj of eollateriil vessels around and lielow the fistulas on both siles as dis 
closed bv roentgen MsualiratiQu of tho arterial tree was very strihing (hii. 21) dVhen 
eom( ared with the collateral eircniation around fistulas unmodified bj ligatures on the 
distal nrlerj, this nnnimal development of eolUteral elrcnlition mnr be directlj attributi 1 
to interference with nece s to the fistula by way of the distal artery 



Animat IIB. (16 kilograms) On I>ee 7 1948 bilateral femoral fistulas were esiab 
. V 1 -.ctifled as follows Ob the left the artery distal to the fistnia was ligated just 
, 1 »o the first branch On the ngbt the artery was ligated just beyond the fistula 
o ml 3 1940 under intravenous nembutal anesthesm the two fistulas were isolated and 
On May 3 » .„orded under vaiyiag conditions at the fistula It was observed that 

!hl.''urerbranch between the fistula aad "'t*’*?'"."’ j‘l‘hrl'l,gh 
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the srtfrt 

branch brtw 

rctardel the 

to 100 Under nem* ' •- irae 33 cm 

water, In the left lo 

Kymographic er flow of 

bJooil wna pnceing 20), due 

no doubt to tho o<l me branch 

1} ins between the flilula and the IiRMuro on the <Ii«lel arterj 

Tho pnueltj of eolklerni \eswh erounO end lielon the fistula* on both aides, rh dis 
rloxed bi roentgen Msualizstioii of the nrienel tree, nos very striking (li^ 31) n'lien 
rom]nrei) with the eollnteral eirculation around fistulas unmoJified bv Jisatures on the 
distal nrlery, thia miDiRinl development of eollnteral eirculation mnr be directly attribute I 
to interfereoei with access to the flstob lyr way of the distal artery 



Animal JIB- (16 kilograms) On I»ee 7 19tS bilateral femoral fistulas were esial 
™~liflsd as follows On the left the artery distal to the fistula was bgated just 
s . I'fn the first branch On the nght the artery was ligated just beyond the flsiula 
distal to the firs to , nembnlrf ane thesi. the two fi tulas were isolated and 

On May 3, 1940, under ktrav^o _ ^ ^ 

on the right hid become dilated to 
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Further evidence o£ tlii« ceplialad flow waa the continuance of the thrill at the site 
of the right fistula when the artery and veui proxiRial to the flsfnia were Jigated Ony 
on ligalmg the artery and the dilated hraneh dufoX to the fistula was this bruit and thril 
controlled, indicating a substantial flow of Wood into the fistula through the artery dista 
to the fistula A mahzation of the arterial bed rerealed again a real paucity , almost 
complete absence, of collateral ve sela nronnd and distal to the fistula on both sides 

Animal EB (12 ^ kilograms) On Aug 31, M4<I, a single unilateral 2 cm fi'tula was 
produced between the femoral >e8«e}‘» on the left On the right at the corresponding site 
two ligatures were applied to the femoral arterv and the vessel divided between them 
On Sept 7, 19J8, the left leg was greatlj awollen, whereas the right leg looktd normal 
This swelling per isted with the appearanee of promiaent superficial veins On April 12 
1919 the animal was found dead after a fight The arterial tree was injected and roent 
genograms (Fig 22) revealed almost no colinteral ves els on the side of the completely 
divided femoral arterv but a truh reniarkabV enlargement of the collateral vessels around 
and distal to the left femoral fistula 


SU1IMAR\ OF EXPJJllMENTVC OBSERVATIONS 


On opening a femorol fistula the artery both proximal 'incl distil to the 
fistula beenrae narrow ctl and its cxlibcr defimiciv reduced in size, n phenomenon 
eomparahU with the reduction in size of the heart that accompanied the opening 
of the bilatcnl fistulas 

The production of au arteriovenous, fistula in tlic mam vessels of the stump 
of a limb prenouvlj amputated ui the thigh resulted m dilatation of the arten 
proximal to the fistula and m the development of Tomng degrees of collateral 
circulation If the fistula was located at the terminus of the arterv or if there 
were no branches between the fistula and the ligated end of the arterj, no 
increase in collateral circulation was observed If one or more branches lav 
between the end of the arten and the fistula permitting access to the site of 
lessened resistance bv retrograde flow through these distal branches extensive 
coUatcral circuktion developed Since potcntiallj ischemic tissues bejond the 
fistula had been removed bj amputation this development of collateral vesvels 
could not be attributed to a chemical stimulant, as postulated bv Lewis nor to 
tissue needs as suggested bv Keid 

The effects of a fistula of standard length upon the circulation around it 
were greatlv altered bj altering the conditions at the fistulas The application 
of a band encircling the arterj proximal to the fistula prevented its usual dila 
tation due to limitation of the volume flow of blood through it 

Ligation of the arterv distal to the fistula prev ented the opening up of the 
collateral vessels bv blocking cas) access to the site of low resistance jntroduce<l 
bj the fistula If a small branch lay between the fistula and the ligature closing 
the distal arterj this branch became dilated and bv retrograde flow through 
It supplied the fistula with blood 


\ large fistula without conslnctioiv of cither the proximal or distal arteries 
provided the most effective stimulus for the dilatation of the arterv proximal 
to the fistula and for the opening up of coUatcral vessels The extent of col 
lateral circulation was dependent upon the duration of the fistula 

If a band was applied to the vein proximal to the fistula thus blocking the 
casv mum flow to the heart, the artenal flow was directed through the fistula 
into the divtal vein producing a progressive edema of elephantiasie proportions 
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irterial pressure m the left subclaMan arten found to ha%e dropped to 
JIO min Hg, but rose to 142 mm Hg on closing the aorta bejoud the subela\nn 
arterj a rise of 32 mm Hg In the intact chest the pressure in the subcla\nn 
artery would have risen even higher on closure of the aorta 



The extraordinary dilatation of the sulxlayian artery and the concomitant 
g^at increase m arterial pressure m this arterj seen m the presence of aortic 
nrcT clinical csidencc of the diftenn^ elleets upon 

for TMduced bj closure of a la^ arterj close to the heart, as compared 
example with closure of the tcrmmal aorta or the smaller iliac arterv 

simplest terms the effects, of ligation of an arten max be 
the follows When the arterial segment \1 (tig 2 j) is ligated at Z 


tlio K i, ••uvii me artcnai segment VA 

'g end pressure at Z is promptly conyerted 


into high lateral pressure 
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When tho ^Cln proximal to tlic fttula was widely patent the edema which 
immediatelj followed the prodnetion of a fistula subsided concomitantly with 
the appearance of large and prominent snperficial veins harboring greatl> in 
creased venous pressure The disappearance of the edema wjs attributed to the 
dilatation of the mam venous channels proximal to the fistula to a size which 
permitted draining o(T promptly the increased arterial flow attracted to the 
cxtrcmitj in which the fistula laj 

Ligation and division of the femoral artery in one limb produced a minimal 
collateral circulation beyond the ligation as compared wuth an extroordinan 
enlargement of the artenal collateral he*! in the other limb coiitaming a femoral 
arteriovenous fistula, indicating that blood m the aorta was deflected more 
readily into the limb of lessened resistance due to the fistula thin into the limh 
m which peripheral resistance had been increased by ligation of its main artery 

COt-LATFRAL CIRCUIATIOV INCinrNT TO ARTFIcrAL LIFVTIOV 

In considering the various fnetors involveil in ditermming the cfTects of 
simple artcrnl ligation upon the development of collaternl circulation I shouhl 
like to emphasize the postulate that blood pressure in the mam arterial tree 
decreases as one approaches the periphery, that “ lateral' pressure ind "end’ 
pressure in the large mam vessels differ matemlh that "end’’ pressure in the 
ascending aorta for example is vciy much greater than "end” pressure in the 
femoral ortcrv Lateral pressure at a given point in a mam vessel is concerned 
with tho pressure of the flowing blood obtained m a branch of the main nrtensl 
tree at that point and actually is the end pressure in that much smaller branch 
Ffld pressure at a given point m « large artco is that pressure produeed in the 
artery when the forward thrust of the flowing blood is suddenly blocked at that 
point by libation It is obvious that end pressure at a giv on point m the arterial 
tree must be great enough to overcome the peripheral resistance beyond this 
point and that the sum total of resistance at 4 fPig 23) just beyond the aortic 
valves IS much greater thin the resistance beyond the femoral artery at P 
Since pressure must equal revistanco to effect a flow of blood a greater prcssiuc 
IS required at point A than at point D This greater pressure is effected largeh 
by velocity of flow at A in terms of cubic centimeters per second which m turn 
depends upon the cardiac output the total blood volume and the cross section 
of the artery at that point 

^Vhcn nn artery is ligated cud pressure is suddenly converted into lateral 
pressure and the magnitude of this conversion has been found by experiment 
to depend entirely upon the location of the ligation m the artenal tree For 
example, tho mean artenal pressure of a branch of the common iliac arterv was 
found to be 160 mm Hg (Fig 24) On closing the artery beyond the eannulized 
branch as vftlTas the other two branches of the trifurcation of the aorta the 
mean pressure rose only 4 mm to 164 nun Hg y^ffer opening the abdomen 
with a resulting mild fall m Wood pressure the mean artenal pressure m the 
^ -1 Tff» On closing the aorta beyond the 

se to 170 mm Hg an increase 
was then opened and the mean 
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arterial pressure m the left subclavian arterv w is found to have dropped to 
jlOnim Ilg but ro«e to 142 rum llg on closing tlie aortu bev end \be srabclavnun 
Trterj , a nsc of 32 mm Ilg In the intict chest the pressure in the subclav lan 
arten would hav e risen cv eii higher on closure of the aorta 



The extraordmarj dilatation of the subelaMan nrterj and the concomitant 
sreat increase in arterni pressure m this arterv seen m the presence of aortic 
coarctation provides the best clinical evidence of the differing effects upon 
^vessore produced bj closure of a lai^ arterj- close to the heart os compared 
or cvample, with closure of the terminal aorta or the smaller ilnc arterv 

Kediued to its simplest terms the effects of ligation of an arterj maj be 
V'cribcd as follows \Mien the arterial segment \1 (Fig 2o) is ligated at Z 
® high end pressure at Z is prompth converted into high lateral pressure 
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When the \ein proximal to Uie Ifrfula wflf indefv patent the edema wfiiuh 
imtapdiatelj foUov^ed the prodoetwii of a fistula subsided coneoiuitantly with 
tho appearance of Jargo and prominent saperficjal reins harboring greatly in 
creased \enous pressure The disappearance of the edema was ottnbaled to the 
dilatation of the mam senous channels proximal to the fistula to a sue which 
permitted draining ol! promptly the increased arterial flow attracted to the 
extremity m uhich the fistula la> 

Ligation and division of the femoral arterj in one limb produced a ininimal 
collateral circulation bejond the ligation as compared snth an exlraordinarj 
enlargement of the artcnal oollaleral bed m the other limit containing a femoral 
artenoicnous fistula, indicating that blood m the aorta sras deflected more 
rcadih into the limb of lessened mistanct due to the fistula thin info the limb 
in which peripheral resistance had been increased b\ ligation of its main artery 

COULATERlt CmCOLATlOS I\CII>FST TO ABTElUAt UOiTIO'. 

In considering the various factors mvoUed m determining the effects of 
simple artenal ligation upon the development of collateral circulation I shonhl 
like to emphasize the postulate that blood pressure iij the mam nrternl tree 
decreases as one approaches the periphcrv, that ‘ lotcrnl’ pressure and 'cod 
piessure in the large main vessels dirtlr matenaf/v that 'end’’ pressure m the 
ascending aorta for example is verj much greater than end’ pressure m the 
femoral arferv Lateral pressure at a givvn point in a main vessel is concerned 
with the pressure of the flowing blood obtained m a branch of tho main arterial 
treo at that point and actually is the end pre^un m that much smaller branch 
Pnd pressure at a given point in a large artciy Js that pressure produced ju tlw. 
arterj when the /ornanl thrust of the fiowing Wood is suddenly blocked at that 
point by Jigalion It is obvious that end pressure at a einn point in tho arterial 
tree must bo great enough to overcome (he peripheral resistance bevoud this 
point anvl tl at the sum total of resistance at A tfig 23) just Ixjond the aortic 
valves IS much greater than the resistance beyond the femoral arforj at 7> 


depends upon tho cardiac output the total blood volume and the cross section 
of the artery at that point 

\STien an artery is ligat«1 end pressure is suddenlj converted info lateral 
pressure and the magnitude of this conversion has been fouml bv expinment 
to depend entircl> vipon the location of the ligation in the arteri il tree For 
vxasnplt the mean arterial pressure of a branch of the common iliac arterv was 
found to be 160 mm Ilg iFig 24) On elown* the artery bejond the cannulucd 
branch as v^^lTS the other two branches of the trifureation of the aorta the 
mean pressure rose only 4 mm to 164 rom Hg Vfter opening the abdomen 
with a resulting mild fall in blood pressure, the mean arterial pressure m the 
left renal artery was found to be JSOmm fig On closing the aorta beyond the 
renal urterv the mean pressure m the latter rose to 170 mm llg, an increase 
f ^0 mm ng pressure The chest of this animal was then opened and the mean 
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forced into branch 1 which is much smaller than the p iitnt srtcri As a con 
sequence, prcssuie in brinch I and m the artenolar and capillan bed C is 
raised grcatlj , whorc'is pres'>ure in ailerj A.' and in the arteriolar and capillari 
bed C' supplied b\ it has fillcn grenth The arteriolai bed C' licin}. the 
low pressure aies blood from bed C will flow into Ind C and thence into 1 « 

Similar conditions pii\nil when an artenoreiious fistula is introduced intD.^,*- 
the segment \1 (Fi^ SGI, res«ltm}c m i great reduction in pressure m tbe*^^ 
arteriolar snd eapilhrs bed C' due to the ess\ (low and escipe of blowl thioughoA 
the fistula into the sem whcit resistance is low as eomi)sii.d with the innch 
greater resistance to tlow in the eapdlsrs hod distil to the fistnl i Due to this 5^ 
low pressun ires in he<l f' hlooil will he nttraeted to it from the sitcrinlar hod^ 
C resulting m sn incrciscd flow Ihroiuh the corresponding oollstersl lessoK’i^ 
which open up mid heeonic dilated in resnoiiM to this increased flow 



I 


with full apprecistion of these ehin^es in pressure both around s ligated 
auen ^nQ around nn sitorio\inoiis fistula there is little need of postulating i 
f emicnf to open up the smstomotie or ooHateral bed 

Furthermore if we ncoept tin premise that the end pressun. m an nrterj 
‘epeiuls upon the s\w of the iUcts -mA upon 'ts Iwntion in the mam artcrnl 
a niimlicr of plienomein in moit csmli understood as for inmple Ilal 
s dictum tint the nearci to the lieirt m irteri is li_ated the less danger 
ere is of gangmu that is the higher the end pressure m an sitem the higher 
'womcs the lateral jirtssun on its ligation and the greater is the distcndiiu 
orce a\ ailable to open up an istnniolie channels 
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aorta where the entire peripheral lesistauce of the botlj must be overcome, and 
least m end arteries where end pressure graft, place to lateral pressure As one 
approaches the penpheri and as resistance dmiinishes, end pressure falls This 
IS best evemplified bj the profound disturbance of an obstruction m the thoracic 
aorta as produced for example, b' coarctation as compared u ith the lessened 
effects of ligration of the terminal aorta 
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tree and the larger the vessels insohed the greater is the flow through the 
fistula the more rapid is the dilation of the heart, and the greater is the possi 
bilitv of nn earlj fatal effect Potts” finds, for evarnple that he cannot exceed 
a size of 4/16 inch in producing a fistula between the aorta and piilmonarj 
artery without danger of cardiac failnrc \m artcnoienous fistula 1 5 cm in 
diameter introduced proximal to the trifurcation of the aorta in a dog is in 
\annbh fatal hccausc of too great diiersion of blood through the fistula and 
therefore through the heart whereas the same sized fistula in the femoral vessels 
IS neicr immediately fatal 


CONCLUSIONS 

The Lewis thcon that a chemieal substance originating in isehemic tissue 
or the Pcid thcon that "tissue needs" liosond the fistula eteitc the deielonment 
of coIlntcraLcirciiTation around on atlerioicnous fistula arc untenable since 
amputation of tlio potcntinUi isthcmic tissues licsond the tistuh does not inter 
ftro with its dciclopmcnt The important condition for its development has 
been found to be rcadv access of l>?<vwl to the site r,r fln> hy retrograde 


site of ligation 

The application of a hand on the arterj proximal to a fistula prevents 
dilatation of the arter> bi limiting the volume flow of blond throiigli it The 
application of a band on the vein proximal to a fistula results in the development 
of progrcssiv o edema of nn elophanlmic nature 

These cxpenincnts indicate that the variable effects of an arteriovenous 
fistula observed clinicallv are due to vniiaWc conditions at the site of the fistula 
as imposed most probahti bv the deposition of fibrous tissue which hj its con 
traction in the course of healing olwtnicts or limits the fistula itself or one or 
another of the four cardinal points of the fistula 

Again it has been proved that the circulatory phenomena accompanving 
an arteriovenous fistula can be atlnbiiHxl to tlic introduction into the arterial 
sj'stcm of an ana of lessened resistance through which blood flows more readilj 
than through the capillarj bed clMwhcrc and through which blood from a 
reservoir of high arterial pressure has direct access to a capacious venous bed 
ofnoorverv low pressure which is in iliiect communication with the heart 

The collateral circulation which develops following ligation of a large 
arterj depends upon transforming high end puv.urc in flic parent arterj 
into “lateral pressure which, directed into its hraiichcs results m an increased 
\olumc flow through them This increased volume flow distends them and opens 
up their preartenolar and artenolar beds whence the flow is directed into the 
reartcnolar beds of the branches distal to ligation whose low pressure because 
of the ligation permits blood to flow throu^ them more readilv than through 
nreartcriolar beds elsevvlierc 

* ‘Tnd nressiire at a given point is direttlv proportional to the peripheral 
beyond Hot pon.t and mnst neceeml, 1« grentet .n the nscendme 
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J» to 20 «. i of tlic coiilrist mPilnini i« «J t«» > mu’IuK tlnoiuh > •‘i/i Its 1'* 
spmai nmlk \ir prc^snns ot 50 to M) poUmls men isid the i ttc of jnjeitHm 
suflifienth to ohttin sati->f lotorv \«sunlizition ol tlit toH itet'ilhcif 
«etx cirruil out imnicdntel\ oiler fi'!tulectoin> atu\ it snh'-eipu nt i\Uvr\aK 
R\ Usiti^ the ioiitnlntcmt lep is t etmtrol niul M-»uilizirn, hoth lo^^fr e'^ 
Iremities oii i small \ ra\ film nny iliftervnces tii filling tiehniijiie hcU\cen th« 
ifiitnl atiil siihsciiuent films wen. eleirli dimonstiated Sinee s\i_ht shifts in tin 
position of till Kgs nuscil some oltention in the jnttt rn ot the eollntml heils i 
mifonn poMtioii wns nclojitnl 



\flcr some prutue nortie immtiin oniwsiti the Ihirtl ot fomth left lumbar 
sneerssfull, awomplfshed In Wind puncture in almost oien m 

the sndiJen inerefneiit in Wood solume (iliil is 15 to 20 ec m 3 to 5 see 

^00.1 a ? The inject, on 

nparatiis ilesiscd bs Poss® was moaificd slnrhth to suit our purposes (Pig i) 
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I \( ISION OFAIlTrhlOX BSOUS FI^TUl I*? 

I>n\lS n Bo^HfK, Jh VI) 1 ij MI\0 H VKPEtt "MI) INU 
I \ VI) KlUf«»M’ 

A S \ nsiilt of tJic nbinitlml tolLtenl eiuiihtion uliuli d(.\c!oi''» in tin r<. 

^1011 of an nrtcrlo^£‘nolK fishila, atiitp ivlicmic ^niuioiip rarclj follows 
e\(is]on of tlic fistulous aien )loAr\ir, jn IW one of He aiifboi-s. (I \ D)' 
rilled uffintiou to tlir frununn of chrome tnseuhr itisiiflicjenii after fistiikt 
fonn and nientioiud its occiirrciiet despite the |iits(nei at o{>pi itiou ot a stion„f 
Ilenli Coeiun si„n, that h pulsation of the distal arterial M/meiit subse 
<lUeu(Ii IlcPin^maii, lines and Dnis* Sli«maelk«r uid rarfei’ and I leenian* 
also rtported n incHUuic of chrome i isciihr insufRtiiiie^ jn ciscs in wJndi 
excision necessitated iiilerniptioii of the imm artin to the evtrciniti Unkness 
of the ixtrcnnfi inss fafi„ibilili Mistcptdiilili to cold mlinnitlcnt claiiiliea 
tion «iIoi chauKcs museuKrotroph) and iilctratioii wen mentioned as common 
soqiiiht ^oinc deurte of \aseiilu insnlTicieiies orenrred in cerfam cases eicii 
when s\mpitli«tnnis lud Itccii done The cxillaterul eiunlation w is odeciuite 
to the iicti}!. of llio tissues at lest Jnit was in^ii/llen nt to meet the rlemonds of 
phssn il cseieisi. Tins w \s in comtasi to the silisfaeton results obtained In 
tfidst proculures in wliicli fiie Jiimeti of the main nitiri was pieser\i.(? 

To explain this lascubtr msuflirienc/ Biegn Mi^^cslid x icRressiim of the 
nrierial rolljteral bed following oMision of lulerioienoits fistulas Ilolmau* had 
picwniisli obscned a mlncftoii m the sire of the provimil s«* n after fistiiJet 
tnm\ 111 ( xiHrimetilal and cljiiienl eisis Hcid’ Ind imlieited that the postils 
tulicfoms ri«(. in snrfiin t<iiipeniiire m the distil pirr was not sustmned ot the 
imiii! Ion I hreontn* stated that osidJonietjic n idnifs folJonjn? ripair of thi 
iricn were lrn(ntnlh greilir immcdinteh ifierthi opention linn some weeK 
IdUr lint did not state nhctliei the sxme applied to eases ol ixeision 

Tilt niusti^atmns uporltd lure «tit undcriaken to determine whether 
Ol not a regression of tin colhfcrnJ l>cil could hr donionsfrnted m expLiimiiitnl 
animals 

WCUIMQir 

l-‘'istiilas iisiialh 2 to -2 5 cm in Icii-th suit cousfritrred b\ latenl anasto 
niQSis between lhi (tinoixl xcsstls of soiin^ adult doffs just distal to the pio 
fundi branch The fisfiihs weic excised iflcr i>chch 1 s of fpim h weeks to H 
months The turctuninji eoHstcnl icsscis wen drnionsUiitrd i nlioloRinlh in 
the listnp atiimil under pintotJial nnesfhcsn hi aortn injection oi 7 . per unt 
\co lopax* or 70 per cent Diodrasf t \ rai exposure w is nt nb afti i injcc tin^ 


r U« od Bo ton Mi .•nl 
lance IB croiiii* S and * of H is 
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In doss of this group, \ ra\ studies made as tarle ts the fourth or fifth da^ 
after fi-stulectoraj resenled a con-^idcraWe regression in the mam coUitenl lied 
and in the distil irtcn, but the pio\imal arten did not rotiini to nonml size 
until the second or third uecl 


920 nosnFR JR,ItARPCR AND nirOFR S fry 

Dt wber 1949 

AVc Iia'e enpounfcrcd a few iiistnnccs of t! msvorsc nncljtis follcmuirr jjie 
nortie iiijcctjon of 75 per cent JNcoiopax These onimak were eliminated from 
tho senes 'U here serial studies were contemplated, Neo lopax was preferred over 
Djodrnst giiiee tho latter dnig caused more retropcntoneil bleeding following 
withdraw il of the large needle from the aorta 

^ ssospssin cither as a result of the aortic injccUon or pentotha] anesthe 
sin conlcl not be eompletcH discotinlcil, but the opposite leg served as a suitable 
oonfiol h urtlicrmoro in almost all instances, as jud<,cd by the control le, the 
fillm_ fetliniquo was more satisfactory in follow up films This was nndouhtediv 
due to the rc,,ression of the lirge collilcral bed on the side of tiie fistiilccfomv 
thus rediKini, llie total \nsctilar space to be filled 

EXI ERIUENTVL TBSLl TS 

An„iograms iindc with the fistula patent arc unsatisfactory since much of 
the contrast medium is shunted through the fistula, filling the venous ns well as 
the arterial bed and producing a confusing maze of poorly defined dilated \es 
sols Aa stressed In Deterliiig C set and Waugh,” a large proportion of the 
collateral vessels shown when the fistula is patent arc venous channels How 
ever, in iddition to tho lar^c number of venous eoUatcraU, an arterial bed can 
be demonstnted which is decidcdiv grester thin that developed bv ligation of 
the artery alone or vviUi the concomitant vein 

iite wv? fttre deeerrhed, aiicnogram sliee cxiisioa oi 

the fistula showed only the arterial collaterals Immediately after flstuUctomv 
a considerable enlargement of the mam artery and its branehes proximal to the 
site of the fistula could bo demooslrated In addition, the mam arferv distal to 
the fistula and those brandies v/ith anastomotic connections in the thigh showed 
constant dilatation The intervening collaterals were more numerous, moie 
dilated, and more tortuous than those which developed after simple ligation 
The distal eiihrgemciit of the mam arlety terminated abruptly at the origin ol 
the last major collateral branch m the thigh No collateral vessels extended into 
the lower leg 

Oroup 1 • In Gronp 1 of this study the contralateral artery and von were 

hept mtict The fistulas wen? WBOttamed for 11 to 13 montJis before cvosion 
and the follow up period lasted 7 to 15 weeks 

In this group there were 6 di^s upon whom satisfactory studies were com 
plefed 'Moderate to marked regression occmrtd in 5 while m 1 there was no re 
f'ression Further investigation indicated that the degree of regression varied 
directly with the extent of development of the collaterals 

In 1 animal in this group a thrombus had developed in the provimvl nrten 
so the fistuh was being fed entirely by tlie distal artery An estremcly rich 
collateral bed resulted 
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\ rather )ii()fus( collnlttil Iwl dt\ doped hut the dil ilition ot tlio iiulnulu il 
'easels ^\Js ^omewlnt les^ tlnn in «mipjriWt fl^tu^a^ ot lon^ei duntion 

\h 1 re'sult of the eoutnHtei il it m is possilile tt) lompnrt tlie fol 

laterals after le^iossion nitli tin colhtenls des<!oi« li In simple lig ition 

Of the 8 dogs in this group the fin'll coHiteiat IkiI on the sidt of the hs 
tulectom\ was approximatth tipnl to th-'t on the eonti ilatoml hgited side m 
4, slighth more exteiisne in 2 ind slighth less in 2 

Group 3 — \nimals m Group 3 difftied troiii those in the pieceding grouj) 
in that the eoutr'ilatfnl ligation was perfoniw-d it the time of coiistiuctmg the 
fistula The fistulas were ot loiuttr duntion to 20 wteWs) but the follow uji 
period lasted onh 6 w sehs 


The fimbngs ni the 4 dogs of this group neit eiitireh consistent with those 
pre\iousl\ described The final eolHten' bed on the side of tht fistuleetomx 
was equal to that on the contralstenl side m 2 and shghth less on the side of 
the fishile(tom\ ml V sUisfaeton comparison was not jiossible in the fourth 
animal Figs 2 and 3 lUustiite the nsiilts of the x ns studies m one of this 
group 


Group 4 — Tn order to « \clmlc aiis possible influtnct ot the roiitnet medium 
on the re„ression of collaterals y uiiimils w«.n. piepared as m itroup 3, but no 
■ioilic injections wtic made immediatel' aficr hsUiletloms Mter inters als of 
time larving irom 2V_ to 10 weths x rav studies weie earned out and the am 
mals then sacrificed Pilhologie essmiintion ol the lollateml \esseh was made 
In the onimals of this group it was aseertaiiieil at the time of flstulectoms 
that a satisfaetoix collateral (luulalioii Ind dtieloped Pruious obserNations 
had shown thst persistonci. of a stiong thiill and distil pulsation “ifttr proximol 
wJnsioii of the ‘irt( tx conclited w* M with radiolof«ie eiidcnee of an exteiisue 
‘oUateral bed 

The leaults m this group cotifiimed oi r impression tint the lontrsst nitdium 
hid not appieciabh influenced the results 

The final collatcnl bed on the side of the fistulectomi was equal to that on 
the confnljteral side iii 2 dogs slighth more oxUnsne in 2 dogs and slighth 
hss in 1 


Tible I gues a tomparatiie anahsis of the opposite collateral beds in dogs 
of the last thrie gioups 


0»Jirwiso\ or iisvi. CoLLim v: 


better on »i le of bslulertomj 
lppreximstet> equnl 
^hgbth better on t<mtral»t«tal ligxlel 


Findings of consideralile intnest ha\e resulted from the limited pathologic 
investigation*' Bricflv, thi smaller collateral arterns ehieflv 02 to 10 mm 
'W diameter m the region of gnatest collatird development show permanent 
orKame el anges These thanges tonsist pnniarih of minimal to marked fibrous 
ixNtie proliferation m the siibendothehal zone and disruption and fiagmentation 


BO'sit>R, ji» iiihii’b \NDmaoiR 


Pvcembfr 


02J 

Groiip J — In (iJotip 2 ]iuiiHi?ia(eI> aftrr and n/fcr the aoTii'' 

injtctioii tlip imiin ^css Is win on the contnlatei il cule tistulas were 

mmntaincd for onl\ G to fc- weeks liefore c^tMion nn<\ the follow nji period lasted 
onI\ 8 weeks 
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\ rithir pi-ofusc (olhtci il Iml ilc\clop€d hut the dildt itioii of tlie indiMdml 
ve'sspK IS ‘lonuwlut l(s.s (Inn in mnpiriWi fistiiliv of lon^oi dm jtion 

i re'Jidt of tin conti lUtt ril h<;itioii it w is possible to lomjnri the (ol 
laterals after ugnssion mth the tollatenls de\eh>p< d In simple luition 

Of the S do^s m this troiip the final collatcial bid on the side of the fis 
tulectoim Mas approximateh efpnl to thut on the tontnlatenl Inratid side in 
^ shglitb more extinsne in 2 and slijjhtU l(ss in 2 

Oroup 3 — Xiumals m C roup 3 differed trom those m the preicding; gioii[) 
m that the contrahteral ligation was ptifomud at the time of eonstiuctmg the 
hstula The fistulas Mere of longer duration (!■> to 20 weeks), hut the tolIoM up 
period lasted oiile fiwieks 

The findings in the -t dogs of this group were entireK consistent with those 
preaiousU deseribed The final coHatera’ bul on the side of the fistiileetom> 
was equal to tint on the contralateral side in 2 and sliglith less on the side of 
the hstiilectomj m l a sati laeton compirison was not po sible m the fourth 
animal Fijs 2 and 3 ilhntiate the lestiUs of the \ raa studies m one of this 
group 

Oroup i — In Older to exilude am possible inlluenee ot the contrast medium 
on the regression of collatculs '> inimals wen pupaied as in C roup 3, but no 
aortic injections were made iinmediateU alter fisiulcetoma \ttii inteiaals of 

\aning from 2y_ to 10 weel s \ ra\ studies weie earned out and the am 
tt't s then saerifleed Pitholo^ie cs uumation of the roUatei il acssels was made 
In the animals of this group d was asct-rtanied at the time of ftstulectoma 
fi'rf ^ collateral ciicailation had deaelopcd PrcMOUS obseraations 

11 wioMu that persistence of \ stion^ tluill and distal pulsation afti r proximal 
If UMoii of the altera correlated will witli radiologie eMflenet of an extensne 
collateral bed 

The lesiiltsin this pioup confirmed our impression tint the contrast medium 
■lad not approi labh influenced the results 

Thf final collateral hed on the side of the fistuUetoma Mas equal to that on 
Ip!^, sliehth moic extensile in 2 dojs and slighth 

an ah SIS of the opi>osUe collateral beds m don's 

ino last three groups 


Tablf I eojiparisi»s 


F Final Cou viErei 


better e.. .v, 

'riroximatjh equal 

Utt er on (nntralsteral ligated < 


111- liimtcd patholo-ic 

in ilinmtUf m •.«-«- rf.icll> 0 2 to 10 ram 

n.amcclia,,,^ k 1 •'"‘'‘‘"I”' ''''ilnPiiiTOt petminent 

I cration m the siflicndotheliil rone and disruption and fragmentation 
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BOSIIER, JE, BABPEB AND BIGGER 


Dk 


Of the uitcrnal elastic membrane (rjpr 4) The basic pathologic changes are 
present at the time of fistnlectomj, but it w not j ct known ivhelher the prolifera 
tive process contimies in the postfistuicctomy period 



«..! <J«» mkroB* In diSmcKD In the reeion ef the 

calliterel bed bpeelmen taken In the pMinetulectomy perloiL Nate the eubendothellal 
urBiirerafinn nf •! <(,( (ratmentaUon ef the Iniemal eleatle membrane. 


As prcMousI} stre.sscd b> inan^ authors a inrieU of factors influence the 
extent of the collaterals dctelopctl m the presence of an nrlcriovenons fistula 
These include the si7e and duration of the fistula tlic amount of the surrounding 
scar tishiic, and the inclnidu'il response to the stimulus of the fistula Of para 
mount importance also are the sascuhr palteni and the potential collateral 
anastomoses m the particular region in which the fistiih is established In this 
respect the collateni circulation to the lower extremity is more readil} de\ eloped 
m the do„ than in the human being The lower extrcmitj of the dog is relativelj 
shorter than is tliat of the humin being and the central artery of the aortic 
trifurcation in the former prosides an excellent collateral suppl> through the 
pelvis Gangrene of the distal leg exnnot be prodneed in the dog bj simple lua 
tion of tbc mam artery at an> ))oint ‘MnhihiH and Ifir\e 3 ** showtd that within 
13 hours after ligation of the femoral arterj of the dog the skin temperature 
of the foot had returned to normal A\ e arc cognisant of these differences be 
tween the expenmentnl animal and the human being in regard to the adequacy 
of the collateral circulation Certain]} moie critical experiments than those re 
ported here would be desirable 

"We have been impressed with the constant enlargement of the distal arterj 
even m animals with relativch small fistulas and with the proximal artery full} 
patent This finding contrasts shaiph with manv case reports in the literature 
desenhin" the distal artery as smitler than normal In Croups 1 and 2 actual 
measurement and eompanson ti ith the intaet contralateral arterj in arter.o-rams 
eonfirmed the enlargement of the d.stal arterj ra every can, eacept one In th.s 
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instance tte collateral l)ed w a:> no |,reatei tinn one m ould expect folIo\\ ing simple 
ligation of the arterj Espenmentall\, llolraiu’* v,as able to cause a definite 
dilatation of the distal artcrs constncting or occluding tiie proximal arterx 
He also noted the enlaigemcnt of the distal arlerv in the presence of large h-j 
tulas 

The constant enlargement of the distal arlen undoubtcdls sigmfies a retio 
ofade flow At the point of origin of the last major tolhteral branch m the 
Ihifh, where dilatation of the mam arterx ceaxts sbniptlj, a two directional 
flow must exist — proximallv to the fistula and distilh into tht lower leg 

This retrograde flow plajs an important part in the descloiimi nt ot the col 
ateral bed bemg responsible for the dilatation of those amstomotn. xesstls 
which arise distal to the fistula Laige chanucU irc de\ tloptd which di\ ert blood 
away from the distal aria into the fistula In the ibscncc of rctro^iade flow we 
"ould not expect a collateral bod greater than that dtxtlopcd after simple ligu 
tion of the arterj 

Howeser, after excision of the fistula these channels direct an abundant 
^ ^ into the distal tissues Clinicallj, the appearance of palpable 
an pulse in the distal arteries is often noted after occlusion or excision 

® a stula Robertson, Dennis, and Elkin “ usiu_ pleth\smographie methods in 
Mperimental animals, noted increases in distal Mooil flow up to 210 per cent 
greater than that existing before occlusion of the fistula 

of our present imesiigations indicate tliat tins abundant blood 
of persM long after the excision of the fistula \ marked contraction 

. * 'iteral bed has been demonstrated a\ carh as 4 da\ s after the flstulec 

thp^ begins even sooner At this time the distal arten and 

wher^ tbstal to tlio iXoion ot the fistula is almd\ greath reduced 

nrriT^^i * artcia dois not return to normal for 2 or d weeks The 

lateraT^ is reduced in diameter liclow that of the normal intact contra 
normal ^'^***^ proximal collateral arteries remain slightlj larger than 
contM 1 an increaxed blooil flow around the obstructed area The 

laspiils collateral bed would seem to represent a recoxcrx of normal 

Rcnic rp elimination of the ineiva>5ed local blood flow a primary mj o 

spouse Ivcdmtinn in blood xolunic prohabh plajs no sisnificant role 
animal Tw % regression of the collaterals occurred after fistulcctonu in e\crj 
animals n ‘‘^reloped an cMcnsnc collatct d bed In the majoritj of the 
onK rcsicsscd to a Icrel approximateh equivalent to or 

fo^lpan^oIl\fo *‘’c* dtxeloptd In simple ligation of the aiterv Exact 

"il'MlIononif"’, ■>« axi's cisi sinct ^lisht (l.fTircnce, 

I" patten, 1 ‘"O ■'S' 'TMtl acme > mation in tlie appearance of the aascu 
slaneea T '! “'"'er P'aPth similar circam 

“al Not [ ' '’‘'‘I’ ''"»>■! IJO found in opposite lops of a normal am 

anastomosis in'!?""" ' persistence of the mrreascj collateral 

Hsulcttomc T, 7""" '■‘'onnormnseles of the hme „„ the side of the 

^foncl, decelooll ''O <110 nollnlenis aero nsualh not 

tiiiaoi.— PCtl J-\en when the final collateral bed on the sirl» nt 


predominated the 


more numerous delicate and tortuous xossels often 



iiosirru, jp ii\m»R im> inoi hj 


scenipd initilic<l In ]ni„(r hUImiuJi Ksn iiiimitaiH tollitinh of tlic tontrj 
latci-al, suit In n few instaiins the hiinl tolIifci-iK ippcand less tie 

\elopul nil the kkIo of lln. 

\t the pusdit tinu Mt ire nnulile to slah Imw loiij. Ilic rt„rtssion eon 
timies LonJ. teim stiulies Iiavi not liecii ( eilaitih most of tlic regres 

Sion occurs witliiii flic first few weeks The mpnlit^ with which the regression 
takes place suggests the importnnee of mechaiiieil fatlois nssociated with altered 
pressure and blond flow nflu r thin the liiolo^ie fat tors of disuse or luk of need 


A mnikcd ugnssion occurs m the arterial collateral hed of eaptrimcnfn! 
nminals (dugs) following the eveisioii of fctnonl arteriovenous fistulas 


Tlie hcfair of Arleriorenoiis iistuta 
lous ti tntns snil Art«n<il Aseurr ms in 


H nt of ttiHimms anl trterioTeDOiis 


fi Do s A K Irsnsluiiil «r Soilograplie—Aifsratus /of Injeetlnj. ItsdifljHiiiuo Metis 
><1 ri ra\ Ifl 4 . , 

in I » I .... p I t tr s — . 1 ,1 f •* « . . V >» *'ti>tfiiBCntal 

Cutlaters! 


1 Ilnliima i trterinrenouo tieinli tUHltiion of the Arten l>i >al to (tie Vlsornial 
Cominnnii nlion an tfmi ual teaturr 1 tjxnnienlath Fxfluntsl Vnli Surf J8 


' 'kin D I Detennination of Fitreniit} Blool 
Arfenovenou tieUila 1 ri«enteil in the toroni 
riiniesi Conere^ of the American Otiege of 


DU DAMFI Fr^I^— W. tone aj i roa lie .1 tliw prolilen. on n oiucwl.al digercnt 
ba.1 lilt at the eanie tinu ntnig laraHel Jinee 

We have been intcre lei in aliilvioff sen « sn I artemi rn««iirc in res elg <]i tal anl 
proi.mnl to a fistula nnl m the reC'n of the fi tnin as well ns tie , rr ure ehsnges which 
occur on opening nnd . 1 . mg (ho eommnnwnlioti In gen rat .1 waa f nml tluit there wa 
.. Si 1 »>. ..o.ini.a TirPMiiTO in the >ni“eliafe vMinifr of Hie fislulii Prosimat to the 
an abnoniiallr hieh venous rreerure m mr . , , __ 

boot aJaptel to the <lo„ a n to the boot With inflation of the cuff Mio .1 

cuff 18 appliel to the estfcm.tv ju t pros. 
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IS frfTented from Irtivin" tlie estrenuttr anil Ihtnfon »» enl irgenient of the pirt result* 
This thaage \a the •roluTni of the leg is \ na \ nrement »f tloivl flow nal is reeorded bv con 
nerting the boot with a reecnlm^ rs[>.u]e In i *^ries of «on«. la aoimal repe-ited mea ur« 
meats mere mile prior to iroluriion of the ntult sol at Tinm^ intirnl* following 
Men urpments taken with t’u tiMnli opin rescale I tli it the bloo 1 flow to the Ji tal portion 
of the eitremiti wn* tn nimi instnnies lalow nnriiiil With otilu n n of the fi tuH the 
Wool fla« to the «li tal part of the extreniit' in r«“i el from 40 to .10 per eent Tins 
increii'e in blood flow had no debniti rdilioi hip to dij tal tune nltlioujjli the greater in 
eieav 1 flo"s mere foiin 1 m th i t ammalH «ith ol 1< r 1« ion In two in t ini e* the flow mas 
If" with the fi full oiilulel lioweirr in the e tn anintil the fi tuli w i« if mall Mze nnl 
hal lein greath narronel 1 1 hi ro i 

Theve tubes irt-iento*! are con ernel ©nli mth flie iritieal jeriixl fi)llo«in„ oblitera 
tiOQ of the fi tula and are not to In- eonfo-el with tlie re -re iie lUnngis iliout which Dr 
Bodier «penk It is nn iKlief tint after e«i ion of an artencieniiis fistula involving a 
major atferv there is ^ome regri i»n in bluol floH la»l »tr normal leie! in I that the eircuLa 
tion in tlie extremita la Utj« iiontial if a mgor \i il eueh oa the jNipliienl or eonmon 
finioml has been interrupted I do think howeaer that later thi re t i definite inPrea e 
in flow which remains o\er what it was with the fistula jire ent an 1 i< probabU evileneel 
as we bare all cen m lur elinnnl esfeneo e with tin. healmg of ulcer* tlic heahng of 
wauni anl the general iinproienuiit in the appearame of the extremiti I Klieie that the 
deal treatment of aTterioienou fl tola woull be repair of the arten but flu* procedure is 
freijoentli impo* ihle FoHiwing eiei ion if an aiteroienou fituli aniwitliout rmpalhci 
tomv m« hire not ha] an in I mec of gwngtene 



\. STUD'i OF THE CARDIAC 1 RONTAL AREA IN PATIENTS 
AUTERIOVFNOUS FISTUI/AS 
IlArnisB SuuiiAChER Jk JID, Istusapolis, I^D, avd 
Nicaous'M St\hi,MD, Boltov, ^[ass. 

(Iron the Derart>ntnta of tuTiiirs titf iPiiintia Ipicersiti/ •ichool of MeAinne Iiulxanapoln 
/nii and the \aU V’Ktieraily S^ool of HfiiciM NcwiToiert Conn onj 
^ Oieidar Center the General Jloafttal GaJetbiirff III) 

T hat profound ph\siolo^ic ^Ucrations of the canlIo^a‘icnlar system moy 
occur m the prcsjence of an arteriovenous fistula is well knonn, these 
changes havi. been the subject of intcnsnc exiieriinculal and, to a lesser extent 
of clinical studi In extreme cases proftfessiic cardiac ililatation and hvper 
trophj imy tnkc pJacL with oentiial failure of the heart Although numerous 
mstaneea of cardme cnhrgimcnt m eases of nrttriovtnous fistulas have been 
recorded m the literature, thc\ arc m large psrt reports of individual eases 
or small groups and no really large senes has been sliidicd Conscquenflv, 
such conclusions ns have been reached concerning this plienoincnon m patients 
have been based more on clinical impressions than on statistical data For tius 
reason, it was felt dcsiralilc to prestnt a detailed onaljsis of studies of heart 
Bize before and after operatire obliteration of the hsttili in a large group of 
patients 

CLINIC VL JUTIBJM AM* SimiOl'S OP STUDi 


The patients studied were a group of 1^5 soldiers with traumatic orterio 
aenous fistulas, incurred in all but « few instaneis as the result of battle in 
juries, all patients with fistulas ui whom precise radiologic measurements of 
heart size wtro not available were excluded Old' one patient was a woman 
and most of the group as will bt poinicvl out iJiortlv were )oung adults 

The senes docs not include am case in which organic heart disease was 
known to exist '^^a^J of the patients who had rocntceiiologic cvadence of eon 
siderablc increase in cardiac frontal area compldUied of uo svmptoms referable 
to the heart A number of them however had djspnea on exertion palpitation 
or distressing sinsation of i*ouiiding of the hcait especially when lying down 
Only two instances of fnnk cardiac failure occurred and m ont of these the 
episode took place befoie oui first examination was mide This patient had 
two traumatic fistulas one involving the external iliac vessels the other the 
hypogastric vessels The severe dvspnea orthopnea and edema had dis 
appeared after resection of t}>e first fistula m a hoipitaJ overseas Though he 
still had evidence of cardiac enlargenient he was relatively asymptomatic be 
tween the first and second operations excision of the hvTOgastric fistula brought 
about further decrease m heart size The second patient who had been de 
veloDing progressive increase m the lardiae frontal area became extremely 
rthopneie at the time of a Slreptococcw iirtdans septicemia due to infection 
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of fie fistula, and a small pulmoairv infnrction lie relieved of all sjmp 
toms and underwent a return of heart Mze to normal after esciiion of tlie 
fistula ' 

Teleorot-ntgenograms were made m all patients genoralh both before and 
after operation The predicted and actail frontal areas of the cardiac silhouette 
irere calculated according to the method of Ungtleidtr and Gulmer,* the cal 
ciilations of the prodicted \alues hems; made according to the height and weight 
of the patients on admission to the hospital 

Before operation, nheneser the location of the fistula permitted it several 
di terniiiiations were made of the blood pnssnie and pulie nte changes during 
temporarv digital occlusion of the fistul i The precise findings at operation 
Were rieorJed m each case in most instances these obser\ ations included meas 
urement or careful estimation of the size of the fistula 


INALS Of dvt\ 


Ige /fisfrihiifioH — The patients were joung ulults ranging m age from 
3 to 46 >ears with an overage age of 24 G jears There nas no essential differ 
tftce in till, age of patients segregated into groups according to the location of 
tlie fistula (Table I) 


^cffionol Disfnbiifion of the fistulas — One hundred thirt\-oiio patients 
ad fistulas between icssels lu the lower evtremmss or pshis (Table Ij lor 
purpose of anahsis these were divided into four groups There were 53 with 
as of the cottimon femoral or femoral vessels In >16 the popliteal vessels 
Were involved In 0 there was a fistula of such vessels as the hvpogastric ob 
urator superior gluteal or profunda femoral In 33 tlie fistula involved 
esseU of the leg m 23 of these the posteiior tibial vessels were affected In 
I* the fistula involved vessels of the head neck or uppir evtreinitv for 
uipose nf anahsis these also weix divided into 4 groups There were 17 cists 
I Ostulas of the subcliMau or aNiIlan ves!>«.ls 9 cases mvolvnng the brichiil 
essv s 14 cases, involvint, the vertebral vessels or the common internal or ux 
ernal carotid artcrv and the corresponding vein and 14 instuices of fistulas of 
ler vov els of the head ncel , and iippvr extremUj 


Tadle I LocviiON OP Lesion an» \oe Disttibltion 


^ UK.^TIO^ or USTVLA 

, NQHBER OP CASES 

1 ACE (TR.I 

RANGE 1 


ofuttia femoris hj^giistnc 
ooturator superior glutMl 
- gels of lee “ 

Idl 

53 

3b 

’ 

03 

19 

10 34 
ig-is 

19 34 

22 4 

23 8 

22 9 

“H'sr mrenuty 

anl rertcbral 
''sofLesl neck and 

flPror Mtremitv 

Total 

ot 

1" 

9 

11 

11 

20 4b 

20-41 

21 

20-40 

20 34 

22 7 

26 

St 

»sn>mUi‘''Jy^™^»y‘oclurtM^^tula3 o 

t the ulnar radial 
rrlcal occipital and 

^•terlor clrcumflcs 
Untual vessels 

-4-5 
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T»ULC II Is«nv\t IS Months UrruEts Isjmt \su iFEOirimvE RoEsTrrsooEtjf 
ilETlVEES ISJCI V il’CB OffKWos \s» RCTHEES Ol naxtOS »stl 
1 ofniieMTnr RoEsnr\/vr»i{ 

f lLSTTM M PETMUS 
J llFrr<TIUS A\I> 
i\rtJiriL wrn»fsl »»\Af p"'T 

tSJIK\ASI< I OIFKtmT 



Dlirrilion iif the / t^lnhi — The tltiratiOD of iht fistula nt tlic timt ol thi list 
lutnpcnitne nHiiit.eiio^ntn \ iricd Mi(lel\ fiom 0 7 to JC months hut then 
u H nmirkibh lutic Mirintioii in (he menn oEe of the fistula in the \amus 
l,ruU|is (Tnble II) The fistulas of the lower exlreniite anil j>elMs niera„cd 
4 months 111 upe those of the iip|Kr extuniile, heid and niek 4 5 monlliH and 
the entire ^roiip 4 7 nionfhs Uf ol the larger j.ioufH hud mem lalins of from 
1 to months 111 2 smill i.r*»Hi*s the mein osfc of the fi'tiihs wis o little preaicr 
The intenal of time claiwin„ Iwtween injure and operatiec eure of tlie fistuli 
also enriod wulcle from 1 week to 30 months hiit n^in there was little differ 
iiHo m tlie aeenuc age of the fistulis m flic Minims gioiips In oil the larpCi 
„roiiJ's this ealiK ranged fi«>m 4 4 to 5 7 months The 'leeniffe ige of the fisttilj 
at the time of 8iii-}.ere was '*'> months >n the eiv? of lesions of the lower ex 
frtnnties or jichu ontl 5 3 months in lh« < isc of lesions of the head iieek lu 
upinr cxtieniit) Siinilarlj the time eh[>siiiR liotween the operation and the 


1 eHM III I |l lOtlTIlS^TF iMSTBlIimOS tH IS EvriKeTUT Mevst R>'vrSTs e F ( iwuc 

>VoST»L Irre 
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Itlm aul bn-er oTt^emlt^ 

Irmoral 
1 opliteal 

1 rofumla fmoral li'pogi ti 
etc 

of leg 

Head neck and npj er estreiuit\ 
'•uliclaTnn snl ajillax^ 
Braebal 

Tarutil and \ertebr»l 
Other re -ela of nead neek a 
npoer extremitr 
T^ul 


1_1+ I m'* | 111-t- 1 lUiH- lUo <^.: 
■ I 11 1 Ibl 1 di bo_ bb 

-S 137 216 S14 f47 3<V 


t I 14 I i 2b7 i tv>b I , 

■ 1 in percentapea of prcdictel 


Hal rointsMio^ram \ intd tiom n low dais to b moHtlb but the mem 'dlut 
in all groups fell between 3 weoVs and 2 2 nronths tint tor ItMons of the hoid, 
neck, and upppi t\tremit\ hem, 15 months and tint tc>r lotions of the Jowtr 
f'ctremiti nnd peUis bem, 1 6 months 

SIEASLREJlENTs OF Till C4Rf)UC 1R0\T4L VFEA 
Records of prcoperiitne measurements of cudiac frontal ini weie mail 
"* ® ‘>tufl\ in li3 ot the 1^5 <.asos> ot arterioienous fistuh postopentne 
“e'lsurements in 161 iiid l>oth prt ind luistopintne mesMiremeiits in 132 
(Tables III, U audM 

Confrol Mcasuremcnii — No true contiol studiss wcic tariud out sinto the 
cardinc frontil arei ms not moisiired in i larte ssne of soldiers without ir 
frwienous fistulas but otherwise similar in phcsici! md milritioinl state to 
t ose who form the hasia ot this sfmh hoi what \ iliie it might lu hoireier 

TABLF 4 1 lOPOFTIOVATE DisTriBrTIOS OF r> STOPESATITE CUWCFs is CSfbUC FKOSriE 
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data denied from anab^js of the final postoperative nicisiirenieiits of cardiac 
frontal area m 119 patient*i cwwd of arteriovenous fistulas in whom the prt 
operative measnrenicnts had not cvctcdcd 115 per cent of the predicted value 
are presented in I'jg 1 The eases omitted arc those in which there was great 
increase in heart size before operation, the cases in which it seemed most likclj 
that hj'pertroplij ns well as dilatation of the heart might have occurred and in 
which some degree of enlarf,emcnt mi^lit have persisted after operation It is 
evident that in this group of patients the values tended to center around the 
figure 95 per cent of the calculated predicted value Theic were "74 8 per cent 
with nctiial values ranging from So to 10> per cent of the predicted, while m 


• CARDIAC FRONTAL AREA IN PER CENT OF PREDICTED 

I — I — I — I — 1 — \ — I — I — I — I — I 



11 8 per cent values of loss than 8> per cent and 13 4 per cent values greater 
than 103 per cent obtained If, on the other hand 100 per cent were used as 
the ' normal ’ value a smaller number had values within plus or minus 10 per 
cent (69 7 per cent) and the remainder were less eveulj distributed onh 5 
per cent having values m cveess of 110 per cent while 2o 2 per cent had values 
cJ less than 90 per cent of the predicted 

coJirvnsoN of me anti rosiopmTrvE uevsurfment' ot thl cvrdhc 
FliONTAL AREA 

T Tables III and IV and bigs 2 and 3 are summarized the data regardmg 
the «nnl measurement, of eardme tal.l tma before aa<l after opepat.re 
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oliliti laltdii ()l 111! iiiiii i(t\« ixitis hshiln Iti Icnc ojx ritioii )4’J |)ci <iiit of tin 
l)^tlpn('. Imd ndiiil \ iIuck m « vonv of 101 por <cnt of the predufed 438 por 
<tiit III I x( ( vs Ilf 110 JH r lout 31 •! iii pxtiss of 1 11 [u r n nt J J 0 in cxciss of 
120 i«r cult, and 11 h jicr ouit iii ixuvs i>l 12 > jicr iint of the jmdieUrl In 
coiitiast iiosldpu iti\( \uliics wilt in exuvs of 101 pu unt of tin pndicled 
in onli 267 per cent of the patients m exeisn «1 110 in onli 14 9 per cent, m 
excess of 115 in onh 8I ptreent and m eteiss of 120 per iint of the pndicfeil 
III otilv 43 per iciit Ilefore opintion the \ ilius ringed from hi to IOj jicr 
lent of the prodiited m 41 8 pci luit and wtic less linn hi jut euit of tin 
pndided in 3 3 per rent After oiteration tlicv* nines were 64 6 ind H 7 per 
cent nspectneh 

•POST OPERATIVE CHANGE IN HEART SIZE EXPRESSED IN PER CENT 
INCREASE AND DECREASE OF PREOPERATIVE VALUES 



In Tible 1 nnd hi^ 4 the dsli aic snmniaimd \Mth uj^sid to the {nnent 
ngc clniiRt in hiurt mzc after openlion eomiuiid to the preopentne measure 
ments There was no ev.cntnl chmRc m 37 h per cent of ns.s whde in 3 8 per 
tent a slight iniicase in heiil size was recorded Nesrti 60 pei cent showed a 
reduction of 6 pel cent or more about 41 pei cent a rednilion of 11 pei cent or 
more about 26 per cent a dicreast of 16 per cent or mon ind about 10 per 
cent n decrease of 21 per cent or more 

FACTOrv rOVSlBL\ IVILUENCINO HBE ISO nisTDPFR ITIV F C VRDIM 
M» SSUBFaiZNTS 

«»>« nrf and novtoperstne \alues of e-iidisc frontal area in 
,ta III »nd H ™J II. D d,trm„,e, were .m 
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me<]iatch npparent In ttntul, the patunts. with femoral ami popliteal 
fi'turas tdulid to ln\c lai^ir licaits iHloft oiKiitioii thm those •with fisUUas 
in other lontioits As a nik cmlne <.ulai1,i-nienl is nioit dnnmon in patients 
"ith fistulas of the jkIms ami lo\\< r txlicmities tliin in those Mith fistulas of 
the head neik ind upper extuniiU When tliisc two Lroups arc eonipareu 
«ith re„ii<l to the dc^iic ol mluttion in he ut sire iftei ojHi itiou^ tlie suiie 
difftrenec is noted hut to i sli^hth If«-sci ilesree (Tilde ^ mil I iff 0 



SB fiswLASofPHwsmiomarmim 
■ mms Of mo. HmAHoi/ppiommmss 


In addition tlure «-etnu«l to be « dirctt ^cnei il nlatioiiship lutwotii tin 
''Ui of ot emliic eiilUptmeiit 1 oi example llu 

“'^’''1' " nil hstul 1-, m till li^ wiiirh Will ^eiurdh smill is loiiip mil with tlic 
'inora! ,.r puphti i( ti>tiili> elumed Uvs tiidiK iiilun.inunt than tin {rrouj* 
''itli or iHiphti il liMiUis In ordir H> exaluate the J utor of sizi of 

I'tul 1 til, in piopcrh tlie ditH on 67 pitimts with Ipinoi-il and pojdili il hsluJ i- 
“ i,,,^ aiializul (Tiblt A I) otliei lactois such aN dm itioii of 

' ''' I'""'!!! Wiix siimlar m the iwo {rroiij*s It is e\idont tint iIuko with Joreer 
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TABIE \I I ROIWnOVATE biSTHtBBTlON Of CARMtC i'ClAEcrMENT IS REHTIOS TO SUE OF 
Fistlxa is Cases or Ieuoeal aso PorLiTEVL Fistcl-vs 


MCATIOS OF 
PISTCIA 

M/ilBER 
or OSES 


1 CAPLUO nONTAL AREA 

Idot 

121+ 

1 116+ 

11I + 

lUlU 

i opliteal 1 

17 

>0 

17 «> 

SjS 

1 *' ' 

<)1 < 

70 6 

] oplitoal 

U 1 

<8 

14 J 1 

14 3 


3)7 I 

«•! < 

frniorBl 

-3 1 

>8 

111 1 1 

1 5". 1 (0. 1 

87 I 

0)7 

I cmor-il 

Id 

<s 

- 1 

to: 

1 46. 1 

Dl S 

60 

llotli 

•10 

>8 

.>0 

1 40 

31 { I 

<7o 

So 

llolll 

.7 

<8 


' _Jl) 


4S 1 

,04 


\n mca*urEm«nl« of enrllc fronui »f»a afe «iipre«Md In p«re»ntaee of prHIctcl area 


fistulas tended to show more cardiac enlargement If popliteal and femora! 
fistulas of roughly the same sue are compared, it seems CMdciit ihnt the femoral 
fistulas were associated with more cardiac cn!arf,tmcnt, the femora! arteries 
were the larger in diameter and the fcmoial fistulas were closer to the heart 
Indeed, the increase m heart sue was as great jn the smaller femoral fistulis 
as in the larger popliteal fistulas In Table \ 11 arc summarized data concern 
mg preopcratisc heart size m siibchvjan and nMlIarv, popliteal, and femoni 
fistulas of large sue and of moderate duration TJiev suggest that the femoral 
fistulas tended to cause the greatest increase m csrdiae size and the suhelsunn 
and nsillatj fistulas the least The femoral scsscK were larger than the others, 
the popliteal and the asillaty and sulclarinn tcsscIs were roughlj equal m sue 
The subclavian and axdlan. fistulas were closest to the heart, the poplitul 
fistulas the most distant 

Tabu \n PBoroiriosATe Distpibctiov op Iwoieit^TivE CAWt\c Frontal Vrei in 
\ARIOOS tT lOCATCn HST1IL.AB 7 StnUMETTRS OR JtORE IV PlNMEtEn IhO 
OP i ROU 3 I It) 0 S MOSTIIS Dl KATIOV 


CtBOUC miNTAL ARFt 

<H»j 1 IQi. I1 j~ I llb~ 

MFfBfr I I NUUBPR J j NLIIBPR | 
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In Table VIII the relationship of the duintioii and auc of the fistula to the 
preoperative cardiac frontal area is amljaid ^\lth regard to the esses of 
popliteal fistula, m which the time element was tsNentialb the same tlie sue of 
the heart could ho corrclatctl with the size of the fiNtula siiisffer fistufas wtie 
associated witli smaller heart size and larger fistulas with laigcr heart size 
The casCN of femoral fistula as&ocistcd with the greatest incitase in cardiac 
frontal area had larger fistulas of longer duration than those associated watli 
leas eardiae enlargement '' hen eases of popliteal and funeral fistulas of large 
were studied with respect to the relationship of duration of the lesion and 
tlfmasc m carfiac frontal arra (T«Mc IX) tltro aecined to es.rt a .lc«inte 
ooml.lion the cases with Srealest uieiease m cardiac frontal area having a 
Iar™r proportion of c»>e, of rolattrel, long duration 
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T«le Relationship op Doilmion and 'Jize of I i«tcl.v to Pbeopepatite 

«iUE OP HEAET 


LOCATION 

or 

nsTCLA 

CAPDLAt FFONTAL APEA 11055, OP I 

j PPEDIfTED OR LESi, I 

1 CAFDIAC FTONTAL AREA lll5’o or 

1 PREDICTED OR MORE 

N01IBER 

OP 

CASES 

AVERAGE 
SIZE ‘ 
FISTELA 
(IV 
UM ) 

1 ULPATION OF 

1 nSTTLA 

CENT 

OP 

CASES 
0P5 MO 
PCFA 
TION OP 
MORE 

OF 

CASES 

AVERAGE 

SIZE 

nsTCLA 

MU) 

j DET-ATION OF ^ 
FISTULA 

CENT 

OF 

CASES 
OF 5 MO 
DUPA 
TIOV Ol 

FANgE 

(IV 

uo) 

AVEFAOE 

(IV 

MO) 

PASOE 1 

(IV 

MO) ! 

AT^GE 

MO ) 

Popliteal 

*5 

, i 

10 10 5 

40 

40 

Id 

yu 

2 10 ; 

4b 

312 

Femoral 

i S 

b7 

28 

4 0 

125 

-S 

02 

IblO 1 

83 

30 3 


TvKir I\ PEL-niOLSHip or Dlk-vtion or Pistita to Pfeophlativt: Cardiac Ffomal Krea 
IN Cases or Popliteal a k femoral Fintlla ot I/Aece Size 

(Diameter op 7 mu+) 


When more than one measurcnieut of cnrdiac frontal area was made before 
operation ii or 282 per oent showed an inereise in heart size of more than T 
per cent on the second esnrmnation, while in 4 or 10 3 per cent there occurred 
3^ ecrease and m 24, or 61 5 per rent, no essential chmge occurred ( fable X) 
t mai be significant that an increase jn heart size was noted on the second 
eiamination m S of the 14 instances in which the mtenal between the two exam 
inations was 6 weeks or more ‘When more than one measurement of cardiac 
rental area was made after operation (Table XI) 6 or 25 per cent showed a 
ecrease of more than 5 per cent on the last examination 1, or 4 2 per cent, 
increase while m 17 or 708 per cent no essential change was noted In 
inters al lielween the two examinations was 1 month or 

to ^ ® heart size is, correlated with pulse and blood pressure response 

with occlusion of tlie fistula Onh from 20 to 30 per cent of those 

from moderate response showed marked cardiac enlargement while 

other h ^ showed lesser degrees of cardiac enlargement On the 

elusion m those cases lAith marked pulse and pressure changes during oc 
an showed rather marked cardiac enlargement and 

ona! 19 to 23 per cent showed n sb,,ht or moderate increase in heart 
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RESPONSE TO OCCLUSION OF FISTULA 


MINIMAL MODERATE MAXIMAL 




INCREASE 
SYSTOLIC 
PRESSURE 
MIN 5» OS LESS 
MOD 6-10 
MAX II OSMOSE 


INCREASE 
DIASTOLIC 
PRESSURE 
MIN-Tm OS LESS 


MAX IE OR MORE 


DECREASE 
PULSE 
PRESSURE 
MIN 5i.r.0RIESS 
MOD 6-10 
MAX-II OR MORE 


HEART SIZE 1057, Of POlDICriO OR LESS 
HEART SITE 1067.- HSr. Of PREDICTED 
HEART SIZE 116% OF PREOiaCO OR MORE 
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Table \ Cojieabisos of t^Arwvc Feovtai. Vee\ i\ C'^ i' V'iiicn More Than Ose 
J lF^SLFEsiEsr Was Muc Bcrorr Opeslation 
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DD'Ct '•''lOV 

Mthou^li It Is uell recosnizid that arteriortnoiis fUtnlas are likeh lo «dusi 
<?irdiac output enlargement of the heirt and in certain m'ltancts 
> ure potentialitA m patients with fistnias has been t,eneri!l\ apprtciate<l 
in quarter of a tentnn ronceming this matter ReuP wrote 

j, It lias taken the profession a long time to establish a cause and 

*^i'*^*^ artenoienotis fistulas m vessels smaller than the aorta and tin 
‘^‘^'tiT^’anecs thes produce So often we remain blind to the in-sidious 
h>l'lo"'T^ shorten the duration of human lives \Uho«„h ( 3 der for s ears 
111 * 7 ^ *”o<avs, of arteriovenous amurwns (one avilHrv tlu other femoral i 
'v n«“ I the patients elied from eitdiae disease at the enrh s2e-< of 2 ^ md 4 G 
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the tweatics liascd upon limited clinical obs>er\ations but supported the itn 
portant esperimental contributions of such men as Eeid’ aud Holman * A 
number of instances of cardiac enlaigenient and of failure of the heart have 
been reported especialh in the past twent\ five jears Though most of the 
instances of frank heart failure have been in long standing cases of large arteno 
venous fistulas, a number of ca-scs have been recorded in which failure occune<l 
veiy soon, for example, the rcmarl able cist of Mason® in which failure was 
present within a few necls of the onset of a traumatic subclavain fistula 

Mith regard to tlie incidence of cardiac enlargement m patients with 
arteriovenous fistulas there is little information m the literature Holman 
noted that although cardiac dilatation and hvpertrophv had been recorded as 
present lu onlj 4 per cent of the 447 casts collected bj Callander such changes 
were found m 2S per cent of the 21 cases be reviewed from the Johns Hopkins 
ospital Pendergrass'® examined 32 patients whole fistulas were obliteiated 
F sutgaal means and found that 27 (1>4 3 per cent) showed an aveiage dc 
^ *^ardiac diameter of 1 18 cm while one patient showed an increase 
an 4 (12 5 per cent) no change In the present studj the cardiac frontal area 
“I a iirlv large series of patients with arteriovenous fi«tul is has been analyzed 
The method proposed b\ Ungeleider and Gubner was utilized for mess 
he/f method Ins pioved as reliable as anj for estimating 

the" calculating the predicted frontal area the height and weight of 

pitient upon admission were etnploved and the values so calculated were 
^ patient for determining the per cent of the predicted value in all 

examinations Had the predicted value been re calculated at each 
ination from the height and weight of the patient at that time succeed 
the would have revealed an apparent decrease m the per cent of 

majority of instances if no change had actually oc 
to patients gamed weii,ht after admission and at cording 

tfKD ° estimation the pit di. led frontal area for a patient of anv 

b II fiei,ht increases is the w ci"ht increases 


soIdi.L” "o normal values in a similar group of joung 

stnil, m = (omparaUe state ot natation tvere ataJoble foi 

based I’nn '■ of *0 formal predieted area are 

nin. ° “O™”' o“>l >l l>aa been generallj accepted that 

Ihei laehlded f 'k, ° ’V T "“Vi”'; »?«»■<«.. it appeared that 

in sire tikrf ? "I'”? *" than normal 

operalire anal, zed these ealuea eiclndins those „ith marked pre 

have oecnrrerarr ">■»« coiiceivabl, 

opernta? ^ '» "»'”■>> -"'SW oot take place after 

95 per cent of thrmb'i*!"* figure 


940 SlIOnAChEM JR A>D STAHL S rpirr 

Ur nhtr 1949 


TABLt M COMI-ARISOV Ol" CARCnclCONTlt \RCi IN C*SM IS UjIICII MOPE TfUN ONt 
SlE-VSlEFilCNT Was SlADB VfTEP OPEBA110V 



he ^\ns iieNer tml<‘<is possible sliortle before h>s death convinced of the causal 
relationship existing between the two conditions and for n Ions time he eoun 
sellcd aLTinst operations on Artcriovenoas aneurisms ' In his Itmarks on 
Artinoieiioui Aneurysm,”* Osier had stated, “\rc all agree I think with the 
conclusion arrived at bj Subhoti<]i senior surgeon of the Belgrade Stste Hos 
pital, from lus experience in the Balkan 'tar That arteriovenous aneurjsms 
should be operated upon, ns Ihcj otTcr small prosiKtt of spontaneous cure al 
though thev often reninin stitionar\ for a long tune and cause rchtivclj little 
trouble’ ” let ho must hive been lukewarm regarding this point to say the 
leist since in reference to one patient he '^id "The tumor had incrensed and 
the question was whether it was safe to leare him jlone This wns the policy 
I urged strong]} Twice he itarrunly escaped operation ' * In cimmeratmg 
the end results in fcitulas he did not mention at all the possibilitj of cardne 
strain and failure Later in the sime paper he did state that remote effects 
on the general circulation are rare partKularly in aneurvsms of the vessels 
of the head and arms One of my patients (Csse 3) died from heart disease 
vrluch may have had some connection with his longstanding lesion ' I feci 
confident that Jleid referred to Osiers opinion in the same light as I as an 
expression of the best medical opinion of the lime by its acknowledged leader 
TUroU^h- the vrntmgs of ilatas,* Beid * Holman • and others the profound 
effects of arteriovenous fistulas open the heart were forcefully pointed out m 

The ilellc* »i-e our owo 
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vutliors li nc ''takd th il such v\cn Uss hkoh tuiKciii ni j> ituiits willi 

fistulas of the heat! neck m«l upper e\trtmities m spite of the limited number 
cif obsenatioiis avaiiobte to tluin Asvve hi\t puMoiislc mentioned O'llei who 
was not impiessed to sa\ the least with the impoitaiit rehtionship betwem 
arteriovenous fistuhs and eaidnc stiain statoel tint lemott efttets upon tin 
veneial ciiPiilation weie rale p irtienlnrlv m meurvsms of the vessels of the 
bead and arms ” Our stiidv did not provide iis with an adequate eKphnatioii 
for these inteicstin^ ob&ei v itions The theories which can be postulated to 
'xplain tbem lend themselves to eNpenmcntil confinnition or ictutation luh 
experiments arc being initiated ind i,i'e promise of pioviding in adeqiiiti 
explanation for this ciiiious phenomenon 

The studies presented demonstrate that when llieic is a marl ed tlnnae in 
pulse 01 blood pressure upon temporarv occlnsion of the fistula there is likeiv to 
he eirij significant incieise in heart am Thev show that without other in 
formation one c m aim some ide i of the likelihood of earlv cardne cnlaigement 
from the locition of the fistula alone Thouah eotisiderable increase in heart 
size niav opcur relativelv soon after tlu development of an aitenorenous fistula 
of anv reasonobh hige vesscK m an\ portion of the hodv sneb a thana’e is 
partieularlv likeh to take place m patients with fistulas involving the great ves 
sels caudatl to the heart 


«ll.MMVRV V^D CONCIl'-IONS 

k bcries of vouiig soldiers with peripheril arteriovenous fistulas of lela 
tixelj short duration has been aiialvzed with respect to enlargement of the 
heart Cardiac enUrgemeut was noted m a In^e nuinbei before opentive ex 
cisioii of the fistula and tcdiution in heart size occurred m a comparable mim 
bor after operation It appeare<l that tnc location of the fistula with lespcct to 
whether it were caudad or ceplnlad to the heart the size nt the arten involved 
the size and age of the fistula ind the magnitude ol the pulse and blood pics 
sure response to tcmpoiaij oetliision of the fistula could be corielated with 
t le tendenev to cailv dev el«i>nien 1 of cardiac enlarsement 
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btituto satisfaeton normal control obscnalioMs it docs lend some additional 
nuaning to tlic cnlirffcmcnt ot IJie Jicart vt foinnionli noted in (he subjects 
with nitcnoMiioiis comnuuncations 

Our studies rcMal coiieliisnci} that demonstrable evidence of enlargement 
of the heart was jircsent in about oni half of ft (.roup of joiiiv subjeefs witli 
petiphcral nrtemvenoivi fistvilos of reUtndi short duration few ot whom had 
sjmptoms of cardiac slioin ind who, for ill jiracticil purposes hud no evidence 
of cardue failure Tins fact was {oiidnned In evidence of nieisnrable redue 
tion in cardni size after operation in a eompnmble pcieciif icc 

Further nn dvsis of these, dati (end to coiifltm some opinions held concern 
iDe, factors which iiitliiencc the dtvclo]>mcnt of cardiac cnlnrRcment in the pus 
tnec of an arteriovenous fisttili opinions hised latvelj upon experiment il work 
but supiilemintcd m part bv elinieil oliserrations In the first place it is evi 
dent that n definite rihlionslup existtd between the size of the fistula and the 
dejatee of cardiac enlargement jnrlicidirlj with reference to fistulas of vessels 
of the pelvis and lower extremities In the second phii, thev demonstrate 
that there was a rchtionship Iwtwcen the age of the listiih and the cardiac 
nilar,.cn)e«t hen other niiaWc factors ireu, controlled bj pioper eamphn* 
of oases of fcmoiwl and popliteal fistuhs eaidiac enlargement appeiicd to varv 
dircetlv With the duration of the lesion \\hcii two or more loentgenograms 
were iiisde in unv „ivcn < isc at intervals of six weets or more before operation 
more than one half showed demonstrable inercsse in heart size on the last 
vxnmimtion 

It Ins often been stated that the distance of the fistula from the heart is 
in iinportint factor ui the resultant increase in eirdiae size |,reater changes 
tending to otcnr the neirer the fishih to the heart The (onolusioiis reached 
from some of the experimental work ofTmd in support of this thesis can per 
hips 1)» challcngod in part beeiuse of failure to take into consideration the size 
of the nrterv in fonimitnieilion with the ««« arteries of siioeessMclj larger 
caliber Jnvini. guicrallv I'Ciii used the closer to the heart the ftstiih was made 
It is iippiiieiit for ixnniple that it the diameter of the fistula exceeds that ot 
the parent arterv the blood flow through (he fixluli will he timifed in part 
bv tlic size of the paieiit nrterv Oni data on change m heart size m femoral 
and popliteal fistulas would timl to siijiport the view that the lu ner the fistula 
to the heart the gifatir is the Icncltmv to earh carclm cnhirgcment It is felt 
however that licrc again too much imiHiitanee cannot be nttarhed to (lus reta 
lionship since the tiliber of the vessels mav perhaps also have been n fictor 
It would seem bislilv desirable to impure further into this matter bv controlled 


experimentation 

Our clinical ob'CiaJtiwjs demonstrated that at least one other factor was 
more important than the proximitv of the fistula to the heart namelv tlie 
location of the hsUtU icsjKct to whether it was ceph .lad or lauda.l to the 
t ft w vs clcdi that the miKlenie and degici wt cardiac enlai^eineiit oi the 
uiib which eHUrp,vimnt tool placv was l.-s-s in tliosi patients witl. 
i-ipum\ , 1 extremities than in those with fistiil IS of 

..uli II >' ot ■"•'■■.-t tl,„ „ren,l 



THE EM’FRlMLNTVIi \ND CLINICAL USE OP ^EI^ GRAFTS TO 
REPLACE DtFECTS or LARGF \RTERirS 
Icuw Tohn^on Ml) DS( (Med) ChvplesIv Kii!B\ MD 
F F nmFFNsTnx 'MD, \nd \ Cvstiilo AID Phiuvpflpiiu, P\ 

(From the Uarri^on Dti>nrtmint of riseartti SehooU of lledKine rnnersity of 

rfuti.jhfln.n, Sarpifftt CUnie and ihe Det'ortment of tne*thei<olojy 
Ilotp\ial of the of 

T HP^ use of \cm grnfts to replice irterni <l<ftcls first explored M 
C nrrel and his issoentos neirl% ifjo’ * Some dilatation and 

thickening of the grafts were oliseratd Mithiii two a\ceks Further thicken 
nig ocemrod durins; ensuniR months and the grafts Mcie said to take on the 
appearance of arteries Aluroseopiealh the thickening aias found to he due 
to an increase of fibrous tissue in the middle coat and m the inner la\er of the 
outer coat of the grafts These oLsera itions were confirmed ba A\ atts* and 
further evtciuled In < irreP iiid C nthrie Although some dilatation of the 
grafts uiuformh occurred, il was thought to he limited ha the increase of 
fibrous tissue in the \ein wall* Refon the beginning of AAoild A\ar I aein 
graftin,, had been siieccssfulh performed both evpenmciitalh and dm 
icalU ^ * It was rauh atteiupttd in battle wounds liowecer because of the 
difficulties under w hich w ar surgers w as done and the fear of infection * Dur 
mg AVorld War II Dlakemoie Lord and Stefko'" proposed their nonsutme 
method of sein grafting a motlifieation of the teehiiifiiie ongiiiallv described 
b} Pnr“ and Ilopfnci ' Thw method was asailablo for use in oiih a few 
patients in the Armed Forces and the results nnfortnnateh were less satis 
factorj than had been hoped for 

Despite the indifferent snceess in cmer|.enca militars surgerj the use of 
'em grafting mas offer the !»olulion to a «liIRcult ptoblem when the tnilian 
surgeon is confronted with a defect of a critical arterv The riceiit use of 
'em giafts bv Plakunort’* in neoiistriieti'e aneiirjsmoirhaphj ind bj Ion 
tame’ in aiteriosclerosis obliterans has extended their field of usefulness in 
electi'e surgerj 

Interest in the use of storeil aitenil isogrifts first cxteiisneh studied 
In ( arnP* lioni lOUT 1910 has been leaned ha C?ross Ilurwitt Rill and 
Peirce”* aaliose eirla «.hmcal results haae lieen encouraging Cairel had 
siiceess with To to Ml per cent of his animal grafts while Gross and his co 
"orkers”" reported thrombosis of one and intiinal sclerosis m another of 
seaentecn do,r aortic isografts using a somcaahat different solution for storage 
The use of simller arteries ba Carrel (carotids in dogs) niav haae accounted 
for most of his failures If stored artira isografts proae to function satis 
fictorih without si nous digeneratiac changes occurring as a result of tissue 
incompstibilita u maa be thit Ihea will proae to be jireferable to acin grafts 
June of »h* s«(.let> for an cular vurger} Xtlantlc Cit> S 3 
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1)1 HOLM — \in oUiPr di-«uuioiit 1 vnnild likr <o ink Dr Siunnckir hon le i< 
going to study llie effect of gratity m lus ejpeninwital work 

DU 8HDM \CI\FIt — I agree with the disetis ors that Jt n cirtainly true tint tbe direct 
ness of the \eiious return n Terv jmporUnt M'e have hail eipcrimental anunals in Tvhicli 
simple ligation of the proxiciat vein has redoeed tbe cardiac output to one half the level 
that prc% lousl) cziatpil in spite of persistence of tbe tbnit and murtnur 

Mn are using at the present time the interposition of a rotometer in the proximal 
vein ns a measure of the bliod flow from the limb in which the flstula is place! One of 
tbo first Dniiiiats (hat we studiei hapiiened to be one which maintained a perfectlv even 
blood pressure in a hnrirontsl position, with the head elevated, and with (be head down 
In that animal the flon of Mood from the limb was about lO per cent grealor when the 
limb wns defatident thaa it was when the animal was bonzontsl, and at out vO per cent 
less when the limb was elevated than when it was in the horizontal position 

Most of our animals hate hal sorb marked changes in bluol pressure, whether they 
were normally enervated or whether we had done bilateral cnrotil sinus denervation it has 
been diBleult to interpret the re alts. I ecentlv we have maintame t a eonsiant central blood 
pressure >y placing a plastic cannula do«m the mroliJ into the arih of the aorta an I bv either 
withdrawing or giving blood through it as n edel If the ccntril pres urc is kept eenstsal 
tho femonit (n ure In (he Dormst te^ is greater than the central pre ure when the limb is 
(Upcnlint and it aj pears that the flow of blood from the fistulous limb is greater IVhea 
the limbs are elevated, the femoral pressure m the normal limb is le s this the eeatrsl 
pressure and the flow of blood eems to b Ie<s from (he fistulous limb 

Using this melhol there are a number of other mtereiting ihinp that are eomieg to 
light. Me enn show, i^uite deCaitely that dutal vein ligation increases the blool flow from 
the fistula Into the proiimal vein I bebeve the samt is tree of distal irfcrnl li;,stion The 
blood flow IS increased a greet deal if tho limb is sympathetically denorvated A number 
of othir interesting problems lixie«ri.en with which I have bad loo btlle experience to permit 
diMusaiQs 



grafts to replace defects of l\.rgb arteries 047 

grafts appeared therefore, to be dilated (Pig 1) In some animals the ap 
parent dilatation v.as greater than in the imtance shown It avis our impres 
Sion at the seeondaij operation, from thirteen dnis to fouiteen months latei 
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The gicat ndvantnge of ^eIn grafts over artei^ grafts is fhat a snitaWe 
\ein can be removed from Ihe pihent being opcrifed upon without serious 
risk of circulatoij insufficiene\, whereas an artery of i size suitable for graft 
iitg cannot be reinoied safelj An arterj graft mnst, therefore. ha\e been se 
cuicd in advance and proptrjj stored The difficulty of supply thus prevents 
the use of an aitery gnft except Upon prearranged occasions or jn coiyune 
tion with a constanth maintained artery bank 

Despite tlic expeimiental and clinical experience cited lien, certain doubts 
existed in our minds concerning possible morphologic anJ functional altera 
tions winch might mil c vein grafts undesirable for clinical use "W e vvere dis 
turbed foi example bv the observation of Ilose Hess and Welch'* that the 
arterial pleasure appeared to be iwluecd in pissmg through a vein graft and 
bj the otciirrciicc of a false aneurysm m one of fovir vein grafts reported bj 
Mnrraj Ccitain laboratory experiments wore therefore undertaken and 
are heieiu dcsciibcd In addition, two instances arc reported of patients with 
the tetralogy of rnllot m vvhoin vein grafts were used to bridge a defect be 
tween the subclavian arlcrj and the pulmonary artery The use of a vein 
graft for this puipose has not previously btoii reported to our knowledge 
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Seventeen healtlij moiiotcl dogs were selected for the experiments Under 
intravenous sodium pentobarbital* ancstliesia a right transverse abdominal in 
ciMon was made and the infenor vena cava was exposed retropentoneallj i 
segment of (he vena cava from JO to 4 C cm in Ictisih, between (he renal and 
iliac veins vvas excised and (he lumbar veins and proximal and distal ends 
of the vena cava were ligated with silk A segment of the adjacent abdominal 
aorta was then excised and replaced bv the vena cava giaft using the Carrel 
suture technique with 00000 silk Transient mild swelling of the hindhmbs 
vvas observed in somt animals but parahsis did not occur m any Five dogs 
died during the povfopontive period as the result of excessive anesthesia or 
respiiatorj coraplicatians but in none of the animals vvas there evidence of 
leakage or of thrombosis of the graft at autopsy or when sacrificed 


Femoral aiteiy pulse p " '' 

Peterson Risman, and Dri 
after operation and at tin* 
tracings vvere taken under 

opciation or eC a aecondai} operatmn perlormwl up to fourteen months later, 
the following additional •studns were made (a) gross observations of the 
appearance and function of the grafts and (b) aortography with 70 per cent 
Piodrast injected proximal to the grafts The atiimah vvere (hen sdcrifieed 
The grafts were lemoved stained with hematoxylin and eosm and ‘tteigerts’ 
elastic stain and examined histologiealb' 

The diameter of the vena cava grafts was gieatei than that of the ab 
domiual aorta in all instances Tthen the sortie clamps were removed the 
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ination a piogr^ssne nicieise of iibioii2> tissue in nil lascfs of the gnft « iH 
(haractemticallj occurred The thickening of tht indiMdual layers nned 
in rfuferent fernfts niul m tfifferent poitiom of the same grift It thirteen 



'IB *•— The \e)[i erult »hoiMi dArioeriptix in hic 4 Thi the BM'atest Mlatatlon of anj 
Knit in th* « rJ 8 U 4liJ nut u «< t an n»un m (1 nRh 4 cm) 
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that tbprc n is a shskt men ist in the ihametef of the loneer grafts hut not 
of the shorter prnfts Tliere \\i% no teidence of nnenrjsmal dilatation and all 
j^r ifts functioned well The chant temtie nppeai ance of a 4 0 cm praft after 
fourteen months js shonn m I Jt, 2 The dilattd appearance of the praft in 
Pip 1 IS shonn hi lortopraphv in I if. 3 The preafesf dilatation observed 
is shown in an aorto^ram «>f anothti aniiiml nt foui-tecn months (Iip 4) 
‘sell il Dortof-rims jn the saint animal « ere not <hm< 




lollowinr. remo' **'® Ihiekenm^ of the graft ivnll avas 

apparent on l.osn r-tao.mnW'n f'"!" "" 

S.'on”(nE V ».«> ■» I.W.m.rr,...apl» dW >■) On „,.eroar„„.c ,..n, 
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Eiatiuii a progussue meit ise tif fibroits tissue m all I'ljei'' 
ehancteiLsticilh ouiinea The tluckemng o« tke ^ -,_teen 

m different grafts and in different portions of the same gra 
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Us 0. — In Ihi h n \nli* W-tft tlwr<- «a IHtl or no e>l1 nr.- nf liHtnti n 
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dnj'3 a ccllnlar flbroplasn was obsened (I ig 8, B) Dunng ensuing months 
the fibrous tissue became denser and more acellular (I ig 8 (7 and 2>) In some 
instances smooth muscle fibers, sometimes in considenblo amounts were seen 
in the intima Iljahne intimal plaques occurred at the site of amstomosis ' 




remorol Ktcry puUc t-.! u. ..uB.t.Inlely befo.o ond 

after operation and at sis 
F,g 9 The apparent nltci 
jnterpretedf as bemo wnth 
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f«cts of vhc opvtatwe It ippcars certain that theie were no sig 

nilieaiit iMcrcnces hetwicn piiKe pressuie tracings taken before operation 
and tracings taken m the same amnnls fiom thrtt. to fourteen months after 
insertion of the \ena cai a grafts 
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The following casi icpoilb ilescrihc two patients with the tetralogj of 
Fallot in whom the siihcla' laii arterv could not le approximated to the pul 
monary artcrv for an end to side or end to end anastomosis V siiporfieial 
femoral Min graft was used to bridgi. the defict in I oth instancis 
Ci^-F nrroiiTs 

CtSE 1 — F M a 14)ctroll Iot wa« almitleJ to the llo jntal o£ the Univcrsitv of 
Penn \lvaiiii on \pril 1 lois with n history of dv pnen nnJ etnno is since birth The hemo 
globm was lo^ per rent and the lieoi-itocnt wn S3 |>er rent XII stuties were con i tent with 
a diaguo IS of the tetralogr of Fallot The aortie arrh was on the Uft Vt operation on 
Xpril 12 lOiS the risht uln-larian nTterr after <l»ri ion jo t prosimat to its branches was 
foanl to V>e too short br at lea 13 0 rm for ana tamo to to tl v light pwlmonarr artery V 
45 cm gra t was taken from the ri^ht uperficial femiral rein nnJ sutured lietweea the end 
of the right subiluTian anl the sile of the right julnioaarr nrtert u ing the Carrel toch 
niquo with 00000 silk Following nl a,e of the clamp a strong thrill was palpable After 
opiration tie patient s color was greatlr improre-l and hia progress was satisfactory antil 
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llio fiflh i»‘>ln|«n.(i,L liii ttxn Ir unnpnh ,|ivt \f , i m oin.iinnlioii n 
cnilolm wn, r,)on 1 ol-Hirurlmf; lh«> -.fnioh imri uih, i.t. I uifuii W>tilui;i Thr- vi<^u 

h,r „<.rp Intiet xa} Ihf uin Rniff npj jr 1 f i /mu J-wj Tun ti ii>nt «rll 

Casf 2 —If ft Ji 1 man wa^ hr t a JmifW it. U H<. j,i(ul ot H.c Uimcrsily 

of Iinn^ilrnni'i on Du 2'), !})<• If* ba/l !•«>» <-taiu>fi« »iiir.* bin/i JTis acfivitv hnd «! 
»ai-s Iron RTPiffy /imjfc I and Ap «.uM not «»Wt moro t/i->n a fefl feet without Jj*pnea He 
"ni meiitnili rtfnnluj hll inflnlint, nirdiae eftllirtMizatinii «err roBipatil le nnh a 

ilinfctio^ia of the tetralocy of Ffttlol Tie Krtiml <ut^eii nturafion >n« ~o per ont, the 
lipttiofclol ill Ha jxr cent, nn ! th ]>ein«lo<rit •« nr <iiC The nrrii or h »n< on the left 






Hx n— Kepre*-ntstl»c rul»e ore ure tr rCnf« fromthe fern nl art r\ fa |oB t xiu i em 
draft tin t be n nlieel n (he aW n ta I orto 

On J»n 10 W« erpJoration »•' <I»e or tie /eft site of the ehesf fh i rfic arch 
an unu UlUy hich and ha I Bii uneoiUl aplelranee TI e I ft gui^l i\in‘ arlerv «a onlT 
I uiih long nnl eovill not le approximit. J to the I ft puimtiiarv nrtiu for an imllosil* 
or enl to-end onT" oraoeie Tie / D pUrnWurr irferi eou// jiof hi. hriiu„ht lofo apposition 
with the deve Imt, thora le airta nhteh wne wm wltf lit rnl to if uunlp.siion lullnul 
ft ereit dfil of tension The iilfen.pt to e fibli h * left to ripht slniol <n* th ref r aV ,n 
loned Th fo lo/eratne eour*e « unetentfol ml the piti nt »a« I hirj.e.1 on Ian tft 
194 S . . , ,t. 

"r::- r.: r:;'::”'.',*',;:.;.;.,!' 

W° TM njkl ..bd»™ !« I .,11 ■ M t. 
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to tie II it pulmonary arterj The bridged by a uperficnl ft moral vein graft 

40 tin. long (Fig 10) During tho po top entire period there was a great improTerntnl in 
the patient s color ^\hcn the patient was la t «een, one sear after opemtion the arterial 
orrgen aturation was *'4 per cent, a louJ eontinaous murmur ms heard to the right of the 
shmuin nnlhe tate 1 that he eould mlV fi\e mil smthout 1> pntn 


■R carotid a L carotid a 



The e\peritneiils tUsdiWd luxe iiur<ase«l mu rmifitUnei iii the tisi of 
em grifis I rom tlu fumtioiiil si imliioiiit th«u Mrit no tieiiionstrtlile 
' 'iiir-es 111 ciiiiihtoix tlxinimps iiiil tisiiir. xessels nf tin si^p of thr dog s 
">iti Tiid iiifiiiot \*tu e IX 1 xxithout mtiioi^ulmts thioiiihusts did not ol 
trow tht Him jihologit Mniidpuiiit tlu iiicieisp of fihtous tissue in the 
irift wall rtsidtcd in n strut ture xxhi<li grcu-slx and miiiosi ojiicallx appiaied 
0 haxe toiisidii aide strength Mthougli some dilatitum of the longer grifts 
wenrrid there x\ is no xaidence up to fourteen months that amurxsm form i 
■ion was occurring 


sUMMSKl 

^ InUn.ir xmt laxa ^ralls xxxu usxd to liiuUe deli.ts ot the aWmmnnl 
‘’r a m dogs and wxre studml imiri'hologii illx and fniu tionallx for fourteen 
"'unths IHistnperitixilx 
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2 Some dilatation of the grafts iisualK otcuricd but there uas no eu 
denee of aneurj sm formation 

3 Progrcssirc thukcniiig of thegiaft walls uas obserred Ilistologicallv, 
this ivas found to be dut to an incrcnst of fibrous tissue in nil layers of the 
graft avail 

4 The grafts appeared to function well m all instances when observed at 
a secondary operation prior to sacrifice 

'• ^o changes m circulatory djrnamics were demonstrable m femonl 
ni f i ly pulse jircssurc (racings up (o fourteen months 

C In tno pitJCJJts luth the tetralogv of lallnt siipir/icnl fewonl rem 
gnfts were used to bridgi a defitt betHcen the siiliclaiinn artcrj and the 
piilniomiv artdj One patient died on the fifth diy postopentnch from 
pulmomM emboIiMn uhik the other has had an excellent functional result 


arirnf nc/s 

i CnrrsI V snd Store! U \naiitom<r<e l>ou( a bout <]u In jugtijaire (t <1e Is esrotiile 
interne LvonmM Sd 114 lOOi 

S Cnrre], \ end Cuthne C C Uoilerminal anl Dxenninil Xinun^ Trnn }Iant&tion« 

3 ttutt in] Iran plantntion of 

I Johns 


i < nrrel \ Rurgen of iKe Rlool \ f ' ib, Hull Tohns Ho] liina na«p 18 18 1 % 

S Outhno C r Flood \e«sel Surgery and Its Afplieatiou* London 101 Bdimri} 
\rnoI i i. to 

(J Wot* 0 Perwnr JI Jf snO Cuthne C C Lnl I e«ulTs of Arterial Tran plsntii 
Ann Sure 78 3ni 11-3 

r Jlerflhe/fii I! V ^iirgcn of Ihe to ruJar v. jem J hibdeJpJui JJJ3 J P Iippin 
eott ( omi’anv 

s Ilotilev 1 ** *'ufgerv of the Dloo t t e« eli *>1 loui 101 < The C ^ ^totl v Coni 

0 !!efnf«"m B M Blood te el «5utg»r* .ft the Her ‘‘urg Cioee i 0!>«t 30 .04 
IJiO 

10 nlakcmore SHI or<! J Vt Jr an 1 ‘■lefl.o I f 11 c R vered Fnmnrv \rt r\ in 
the Uar \lound» I V Xw»«>jfi;re Ucihoct nf ISr.dgirii Vrtiria] I) fret' Si Rom 
12 4S8 104- 

It I m r 1 Beitrage *ur Teehnit iler Bluti.efft''* uni NerMntiaht ncl I Mitth.'il inaen 
uler die \er\cnlui>c lines regorbirl seen 'letalte' in dtr Chiriirgie \rrh f l»''n 
< 1 ir 62 07 l«n<l 

J_ Itopfner f Icier < efat«nsht llefaeiMtrnn {»l«^lBtion unt BpiinpJiintntii 


■ ir 1 
1 the \rtirii8 in Worli V 


:r n 


t»in ( r ift liiliv Tr \ni S ' 


IS Fontain 
10 Carrel S 

17 (a; 


Ou0f«d l>3 r V ‘'imeone Peraonat tOmiruiiicBtion 
latent life of \rtetiea 1 Ixfier lied 12 4r0 ISHU 

■> » It a tr -I i< re I ( PreliiiiiJiarr 
Treatment jf Cerlsi 

44S 

I Welliol rf I reserv: 
bit 89 fs 1 I 110 
Injuries of the Eatre 


19 Xfur .* 

72 344, 1941 

"0 Pefersoa I II; Biswn' 
and a Conrept lor 


D G C, 
Ctiliiwg 


ftni Drippe R 
Vrtenat Pnf is 


''urgerr Vurg Oynec A Ohsl 

D \ New Method for According 
IQ tfsn tm Ifenrt J 37 771, 13-iJ 
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VX'ro GRVrxq TO RLiLACC DEILCTS OR LARGE ARTERIES 


Dl^LSSION 

DP POBEPT GROSS — I or a jenoi of eereral jcars we liave been mteic«tei in stu<l\ 
inj the effects of transferring large arteries from one Bnimal to another Our fellows Dr 
Peir e Dr Eheinlander anti Dr Dill have transferred nortic egments from one tSog to an 
other la a scries of more than 200 experunents 

''Jtne of tbe^e grafts were fn h, others were prcscncl in x mows ra\8 I cannot “um 
mariip #11 of this matcrnl here, Uut ne can quicUt say that many of the mtthods of pre urra 
•ion or un atisfa>.torj Thim ore howeaer methods of jic erviug grifts for ytrioda of up 
to M» ffpchs so tlat thei can tc transferred from one animal to another with a high I’egiec 


llith this lahfirdtory barkgroun) we felt juatifici' in trying oroe graft* from one hu 
man I ing fo anothtr jn sixteen patunts xnrious gaps in large res ela of the artenal si«tera 
nil im tlio che t hare been bnjgej by the n e of prew irctl mjterial whiuh haj been obtained 
roin [eojie acidcnts Three of the e patients died within a few days from 

0 1 i unrelated causes The remaining ja lents are aliic for jenods of scieral months tu ns 
^“'1 8s on" anl one half leara To the present all of these grafts bare remaineil open as far 
8 wc taa tell we feel justified m a\|og that for the ptrjod tf ob erration (up to one 
8 oaclialf years) these grifts apparently act »a tcrr effective channels AVhat is going to 
P^a over a longer span of time is unknown. 

j ^ valuable contribution nlncU Dr John on and liis co VTorbers haae 

e eean'o it emphasucs the pos ibdity of osmg reins from the some fer on to bridge gaps 
of **f *'^*"** tt'Jfia The methol is e pecially sttraetiro bccau«e the nse 

graft from the same person obnates the r sk of nny antibody reiction which might octn? 
tisiuo IS u ed from annther mdiudual 

With eoihasite and I am sure Hint Dr Johnson and his as ociates will agree 

, J, bridging a gap m arteries the best way to establi h a saiixiaetorT thaonel 
Pdil possible) the eah of the vessels and get them together by liitect tavon 

rrobaS leelmi<iue here described of using a xcm graft from the same inJmJu il is 

„ f out nett be t method As a last resort the u e of a graft which has been kept in 
ona of a res el bank will probably help the surgeon out of his difficulty 

in» th^^ NOPMkif E PREBM W — I am \cry happy to haie this opportunity of discuss 
* ® 'tleudid paper which Dr Johnson unJ his a soeiates five presenteJ In my limited 
e« aulogenois sem graft , nol only hi* tlio circulation been sati«foctonlT re 

aa^t course ot tune the tmnsplxntcd vein has appcarel to constrict so 

more and more the calmer of the artery into which the graft has been in 
fi I - ^ sboull like to show the artenvgruns on one pxtient who hal a segment of uper 
a hr planted to hndge the gnp in th«. popliteal arlerx after re oition of 

sM first artenogrom taken three neck* after operation shows a consider 

Or f . ^ the venous sc^ioent The second irtcnc gram taken hftcpa niontli after 

'^”*°*'* '“S'l'in* roilii<^l inealibtr o as to be indi'tmgui hibl from the 


Dr \ , <0 ‘■oniment on till w e of homolV'U' t.r-*fts Eiperiinenta jerforined with 

Ifsa. in the llnrri on D partment of Surticil Pe earch of ilie t niversitv of 

0«-*s ® Me lira! ‘.chool •Kii>on*tmlel an inhriduM pccificity of scrum or pl-uma m 

a obtninc} from the. donor eaimal was lojectel intncutineou ly mto 

<Z? Z ’■ 1 ^ 5 "“ “ .««.»« ot T lo.t A 

JPctPj nr V''*’ staiaed blue, due to the pa nge of the Tceipient s own pla ma into the in 
ibc-e obr?r , rexipnit did not produce any reaction Drom 

I. , » "'IS com'lu Ic 1 that an indisiilirtl gp. cificity was tre int ev«in . i 

“ihftcrmiatcl biologic mttetnl ns serum or Hama even ,n such 

Tho blood ves el wall contains “"oth mn cle and elastic tissue botn hiehiv ,li(rpr„.,r . > 
- tml components If the . components of the homologous graf wf ' fr, oJ 1 
V fibrous scar t.sue. it would appear lAelv U-at d.latM.on anl ” aial fo^a 
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2 Some dilatation of the grafts UiUiIlA occurred but thcie uas no evi 
dencc of nneiirjsm formation 

3 Piogrcssuo thickening of the gnft ^^aIl 2 > \ms obser\ed Histologicallj, 
this was found to be due to an incnase of fibrous tis>iue m all la 7 ers of the 
graft wall 

4 The grafts api'carcd to function well in all instances when observed at 
r seeondarj opeiation prior to sacrifice 

o No changes in cncnlators tlynaTnics were demonstrable in femoral 
ai tci j pulse pressure tracings up to fourteen months 

G 111 two patients with the tctnlogv of I illot superficial femoral \ein 
cTitts weie used to bridge a defect betwetu the subclivian aitery and the 
pulmonan nrterj One patient died on the fifth daa postoperatnclv from 
jnilmomn embolism whik the other has had an CNfcllent functional result 
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• foitcFl) liij\.in> wuKomiTM lit AH) AIivmi 1 i.\ 

*^11^ unlimitci) iiuliusnsm of Alien U*irkor ninl limes’ ‘ nvirdinf: tlu 
A thonpiutic of tile AiitieoaMil iiit DicuJinrol in tin trcTtment of 

pilholopii intrn\ isctil ir tliromhoMs Im penneitnl to the li\\\ ns of nudicsl 
praetipp with the ilmstroiw r»s«lts svhuli thei tlitTiisiKes siriiuti to fesr 
when the\ snul 'Ihi lust imtlKHl of hemorrlnne is to tisc 

Jieunnrnl r\pertlj ” 

In 104T Dellskee’ nntil i soite of c'lutiou ■jpiiiist till proinisciioiis im 
of this toxic siilM'inci Milh th« rommeiit tint i riststimcnt of fiuts is fr» 
qnenth neeess'irx to ihspcl thi fop of etilliusinsin niiil thus pirmit n clnr <lis 
eernnicnt of ohjictiMs To snltsl’intnlt. this he eilled ittentiou to tin 
work of /sxT who riportnl o\<r f»W)0 imjor surnnl enses without i sin(.li 
em lohe rnmplicstnm lie *ilso eommiiitnl uiHiii thi nport of 4 410 cons* cit 
I'e operitioiis jierfonniil st tin t hints llospitil in \is\ Orleuis in which 
etc Were thric (OOG pir ciiit) ciscs of jiostopentne imholisin ‘such sti 
Mics iirtnmh compm most fuonhK with those nportiil hs the AIn\o 
•nic proup who hml iisc<l intieoipnhiits with stuh inthiisnsni fhcir cn 
'tsnsm Is (lifRuiii to until rstiiul wlun one ol*ser\es tint e\en in their t\ 
pert haiuK theie his been in mcKleiice of hMworr1ni.i(. eoniphe itiniis of 8" 
per cent Tlusolsinul sUAit hleediiit.' in pitients m T 3 per iiiit of their 
terns uui gi per eent hid snire hlicduip reiimrint, trinsfnsions In od 
•Mon to this this rtported fisc filil hitnorrhipcs sshich oecurred while 
Kiumrol W1S hemp idmmistf red In 104 , DcB ikes’ iiointid out that much 
'J* ir proKdurts if timed out ssith the sime dihpenct, might lecnmpksh the 
nnu dcsinhle mluetioii m mortalits from postoptritis e thromhotmholism 
tfioiii siihjiclmp siirt.ieil piticnts to the Inzanls of this poison Since that 
imi riports of triple results Imse Iniii ippoirinp m the incdml literature 
* ripulantj • ’ » The recent puhlieitiou of Duff niid Shull* 

iIU' In reports of twentj Ihrci dciths risuUinp from Dieunniol poisoning 
of.ete«I and resiewed ciiisis one to si»ccuhtc upon the ntunl number 
serious ami fatal complications which me the results of this form of theranv 
of hospitals md in penenl home practice Certamls xerr few 

ihon are hi„,B report, d mil iiian> of them arc not osen reco-nized 
presMi!,!''''"’ I’ooker and Lrambel- is particularly m, 

ffifsi * n thouph thes conelmlcd from thou analj ms of 12 554 siir 

pses that the saluc of mtieoapulints in the picscntion of nostnnoMi 

mmo’il'Trt* *’><''> 'Hleraciits n, One must leer m 

that the iisi of an induced controlled hemorrhagic state to on 1 » 

The effort nccessirs to surmount the difficulties to pursue 


Cit} N j 
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tions woiilil o<tur unilir tin inltutnii of Um ivnliiiucd liisli iirliiiil jrp«viirr T)r loliniim 
Jind tis CO worltcrK iitp 1 1 \ runi.ritiil'itpl for tl cir nr< fjtl o1 uniifi ii tn t]ia «•«* of mitoc 
enous •vein priifls 

DP It \R!US ]l ailUU \CXi.l — 1 was ^tIV lumli mlercstel to lu jr tin re ults of Dr 
Jolinson s Bln<1ic«, an! I flunk th atnics thit Iw aii<l lin n« oentea Imit male are rery 
valuable inleed 

IVe liave Imi] ft farrlj small Inif qniti foeiei fat stferaa i wifli tlie u e of au(o„enoiii« 
veini ns fne prnfls to 1 ritlgt nrterni di f«fs in nun m tlie cour e of opcriitin? for aneurssms 
ariil arteriovenous fistula 

\liout two jeftrs ntjo, niv n nuates anl I dmilel fo Jo tno tliinas— Hriit to rein 
% stignte tlip problem of ti ing venoo tr n }1 nfs to the ablsminiil aorta in evi erinuntnl 
animals, seeon] to reiuw the entm itemture with regsrd to tlio e ctsis in wliicli there was 
rerorJel a KislologiC ilisi nj tion of the graft 

A great mans people norki I ujon tint jrolhm an! the re ulle leeorlel m the olOer 
litemlure are jiri jnformafiie J» grneral up Jul the fpehng ifUr retienwg Dm «ork 
that It could 1 r. said that these Iran plants to arterial defects were fnnctionnllv 
satisfactory but that liistologi allr Ihcj vaneil a great leal according to the fiTie of trans 
pilot In t<‘nersl there ««emel to be jn tifiCAtloa for the as umption tint onlj autogenous 
venous trnnspUnta uruveil ns living etrarlure snl tint homologous and heterogenous grafts 
were replace*! by hbteiis ti ue from Ihi host, re,.arlless of whither they were fre h or were 
haisl in some medium such ns frnnnlm or ulietli r thet were pieierveil a« 1} refrifeeratioii 
Id our own tudus we u < 1 fre h itesirveJ an! Cxel auto^inou homologous uni 
lietcrogineus veins ni two plants Usovllv tbev eetn • to funitjon will during the penol of 
observation vvlui,h ifl our cfi es vvas nut longer than ten mouths but histuln;,Knl1v tliev vuriel 
a great d al ^\hetller thi hi lol >gii. %pp< imn e of Ibe « grafts is of real importunce, 1 do 
not know, but the nutogeiious venous grafts «eniei1 to ftirrive ns living etriicture anl 
fron our tijinence we agree with ollxrs that the other tviis of graft* undirgo dc truclion 
and fibrous reiiiforeemout It is hsnl to tell them apart grosslr or fun tionally 

It wims to me tint the e jtobhms ars worthy of turfh r investignlinn and we ere 
trying to sfn 1v the e mnlters nt the pte«* nl tim* Fir t what are tU' verv Jongtcroiie 
lultst Tn the oiler liimfnre there is one cUvenyvurolt gruft desinbed bv Guthrie, but 
^ - » I . »i 1 < interval *100111 do these giafts grow 

do not believe we have evidence slono 
ivelv hort time u mg Animals sii h ss 
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'T’ni unlimited nithmnsin of \lUn IWrkir -iml Hnit-s* * ricirilinK the 
tbernnutic \nlue of th« inticmptiHiit I>Kiitiiinil in t!u tuitnuiit ol 
pathologic intn\nvrnhr lluurnlmsis hns ]i«nncttt(l to tin bj« ns of iiii<lic-il 
r^ctice \Mth the dniKtnni'. usmUs uhuh Ui«\ llumsoKes sunud ti> t*ni 
''hen tlu\ viiil “The lost imthml of ]»rt\tiitin^ hfmorrlni.e is to us( 

lucmuarol e'spcrth “ 

111 101'* l)oI'^he\’ riisMl n \i>«c of < uitioii it mist tin jiromtseuous «s» 
*> ' H toxii, siihstnjKi with tin (ominrntthit i rfstnlimcnt id f u ts is fr» 
quenth jiecessirx to ilisjul tin fiv of enthusnsm nml thus jicrimt t ili ir <!is 
cfriimeiit of ohjeetiMs’ la suKtnntnti. this lu nllul 'ittintion to the 
"or of /•i\a who reported <ncr 00 (K) mnjor surjiiiil eisfs without i Miip.U 
ftii 1.) ic coinplieitioii lt« also <oinm<ntcd ujHm tlu nport of 4 410 loiisKu 
ive opcntioiis porforiiud at the Chnnta Hospital iii \c« Drleins m whieh 
ere were three (000 per e«.ut) eases of |>ost«piritiii tmholisin 'sup], 

>os (crtainh compart most faaorahU iMtli thost reported ha the ^^a\o 
iriu. group who had Usid aritieoacuhnts with such lUthusnsm Their en 
Perri^*"/' *l>f^'cult to undiTstand when one ohsirves that e\eu in thoir e\ 

aiK s there has lupu an ineidenee of heinorrhauH eoiuplitalioiis of ^ ' 

serj^^"^ }^oV ‘'’''‘‘'■"'I slicht hleedmc in patunts in 1 1 pir t« nt of their 
•litiDH r* »>. " severe hhe<linc reqmnnc transfusions In ntl 

Diewm Tipyrtod five fntal Inmorrhaces nhicli oecurud vihile 

safer n ^ '! ^‘^''^'^'toted In l‘M) Del* il cv* pointed out that ninth 
Same ^''ffi^d out with the same elihtsCiice mi,.ht aceomplish the 

Without''*"!*'** reihictioii in luortnlitv from inistopeintivc thrrnulKumhohsm 
time Jn’tiufc sur^toil patients te> the hararels of this poison smee that 
"ilh '■^'sulls have lieen appearin', in the mnlual literature 

•* "hieh * ’ * The recent puhheation of Duff and Shu)]* 

eoli Iwcntv three deaths resulting from Dicumirol poisniuiiff 

r"'' spceulute upon the netiial mindiei 

o«r smil*/ 1*^* complications whieh ire the results of this form of fherapv 
them ar T Ccneral home practici Ccrtaiuh verv few 

The ^ manv of them arc not even rccocnized 

I'rtssu P fppoit of AAisi locker aiiel rramhcl** is paiticularh im 

tiealcasest) P*"'* y*®"*'*' conclneled from then aiiahsis of 12 o")4 snr 
thromWmiJ. ‘ ' I*"' '•nticoa^nlants m the prevention of postoperative 

tioib.], (urh.uer"’^ mathematicalU prnhalilc thev coiiscien 
""fid that f).n ^ithw'fn'mi with snch atitcmcnls as One must lieir in 
^fansilnrv »),, 'T ?" controlleel hemorrhagic state to combat a 

"■‘"ite.’ .‘,y tendenev is potcntiallj hazardous hv itsvcrv 

R„ iHcessarj to surmount the elimeiiltns to pursue 

*19,?“"' annual Of tl.eS«Met> for Varcularsargpr, UUntlc Cit, N J 
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n mixf iltf 

(ions noull ottur un Itr tin intluemt qf tli « ntiuiM.1 arlirul jirexurt Hr Jnliii cn 
tiud liii roworkers nrn to \x' r >n;,r<ilijJ«tnl for tl ii enr ful oli irvitifn on tiie iix of milie 
enou% NPin {rmfts 

DR HARRIS JI SIIUM \CKJ J —1 nos ni> maili jufcri'tfeJ to liiur Ihe le alts ot Pr 
Johnson ^8 studie , an 1 I tlunk tho In I that he ojhI his ns ociatcs h iro ma are Ter\ 
valuable indecJ 

We liaie linl a fairh small but quite antei ful ev|erienie with the u i of autOnCnoiis 
Tl in ns fret (.rafts to 1 n Ijre arternl Ji feits in man m the enur p of open ting for aneurysms 
nnil arterinyenous fi tulas 

Ibout tiio jears npo, ni} n soKitn ant I le ifet to ilo two flung — ilrst to rein 
ye8ti).atc the problem of u lag venous tnn jl nts to the nblominal aorta in exjermuiitul 
nninisls aeionl to review the inlirc literatun with repirl to tho e ca es in which there was 
reeordpl n histubgie ilc mjilion of tlw* (.rift 

\ great mnnv people worhel n|on this probktu ami the re ult reiorlel in the older 
literature arc Terr informative In Rvnirnl ho Im! the feeling sfter reviewing this work 
that it roulcl tie said that tki a transplants to arterial defects were fuaetionallr 
sitisfKtorj but (lint liistologieaHj thi> sntiel n gnat ileal oceordiBi, to the tvpe of trans 
plant Tn general tlicrs soeaiel to le jn ttUv ition for tlie n" umption tint oolj nutogtnoos 
venous trsnaphnta survivel ns living tractors and that homologous oml lieterogeootis grafts 
were replaeel by fibrous ti iie from th host, re^irlk s of whulier Ihev were fre h tir were 
fived in OWL me bum, au h as form ilin < r win tlier (he> were presi rvcl as ty refrigtrslioa 
In OUT own tubes wl u > 1 freeh (rtserved anl fiud uuti.maus homologous asl 
heterogenous TCins n transpdants Ususllv th v erne ' to function well during the jeriu I of 
obsorvntion whieh in our eu es was not 1oot,vr than ten months but 1 lelobgaeUv they varied 
a great deal tVlietlier the hi tido^n oppeirniiee of lh<«< grafts is of real inipertcinci I do 
not know, but the nutogenous venous grafts seemel to nrvive u living struiture , anl 
ftotn our cxjuriinie wo a(.cee with others tUsl lb«. ollur tvj s of grafts unteroO ilestruetion 
and fibrous nmfjriement ft is hirl to 1tH them ajnrt gro ly tr fun tiouallv 

It petnie to itii that th »p prolUms srs worthv of (urthir inve ligatiun, anl we are 
trviBg to study these matters at the presint tiiu kirt wlint are thv very longterm re 
sullsl In the olbr litsfatiire, there i cm eUveayeitoll graft desenhed by Outline hut 
generally gr ifts have 1 een ludiej over onlv slioit latcri il k onl do these grafts grow 
with the gron'oj, soimalf Up to iJie pre»>nt time I dj nut bibeve we have evidence ntoBh 
this line but it houll li lasv to obinia in n rehtivelv abort time u in,, snimsl udi o 
pigs which grow njilly 
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such 1 eouise of prophylaxis to mluec an alreadj relatively araall incidence 
of fatal anti non fatal thiomho embolic complications” niaj not he worthwhile 
hiS!:s sad Do}k 2 '* ieemed ta he m tie same frame of inincf when fhej con 
eluded then survey of 45 000 major ^rgical cases at the Lahej Clmie in 
which thej encountered fifty two fatal pulmonary cinboli bj commenting 
that one of their hospitals, in which the nursing staff was trained to insist 
upon “hieyele exercises” m all postoperative patients, had only one third as 
many postoperative thromhoemholic contpiicattoiLs as another hospital which 
did not psj the same attention to this simple and safe prophylactic pioccdnu 
IMicJi one studies the eTCclIent survey of the present uncertain status of 
laboi atorj procedures for determining the effect of Dicumarol on prothrombin 
levels which has been published recently by Alexander deVries and Gold 
stem’ and heeds their warning that "Present laboratory techniques for pro 
thrombin estimation have their limitations, and failure to recogni/e them mav 
prevent accurate diagnosis obstniet cffectnc thenpv and even invite dis 
aster” one may justifiably speculate upon the possibility that the enthusiastic 
reports of the Mayo Clinic group* * and those of Wright and his co workers” 
may actually cause more deaths than they prevent when their enthusiasm per 
mcates to the outposts of medical practice 

In the early days of Dicumarol, before (he dnig had been released for 
fftneral distribution, wo c\periroenled with it, after two minor hemorrhagic 
complications, vre vrcrc glad to give our supply of the drug to more enthiisi 
astic members of our hospital’s medical staff and obseive its uie for the side 
lines The following eases have come to our attention, without any conscious 
effort on our part to conduct a careful investigation of complications of anti 
coagulant therapy in our two hospitals and we have reason to hebeve that 
they represent only a small fraction of the complications which have occurred 
in our community in i ecent y ears 


ClsrRFPORTS 

CVSE I (Jackson Hospital No <8315 Sotopsj No iaV-14) ~J C 11 a 63 year oW 
nhito man, was aJmittel Nor 4 1944 wift a complaint that tour hours pnor to admission 
ho erperienceJ a severe epigastric pain radiating (hrough to the bark and down both legs 
Within a few minutes after the on rt both lower CTtreniitics became parnlyepj On admis 
Sion both loner extremities weiv cyanotic Cold and pulseless end the liner abdomen was 
extremely tender A diagnosis of dissecting aneury m ver as embolic occlusion of the lower 
abdominn! aorta nas roxcle and it bilateral alcoholic injection of Ibe lural or rmpathetie trunk 
was done As soon as this was completed 50 rag of heparin «ere injeited intravenously 
and 300 mg of Dicunnrol wero given ly mouth There was markel improvement in eireu 
latitrn to 1® f®®t anl coniplefe rcbef Of pa™ foBoiruig the sympifhetic interruption an! 
the following morning the patient eooJl move the toes of toth feet Anticoagulant therapy 
nas supervised bv a medical man who naa apeaaUf intereatei la this type of tbemrj' anJ 
at all times the patient seemed to le weU controlled On Nov 8, 1944 four days after ad 
tl. palmt ot pm » •!» >'SM Im' '' i™a'— 

there was clmi al evilence of slioek Whole Wool and vitamin K w 
top TOP PTOPPOPP PI .PbpPlPPP™ bemPtlPW PPJ ll' 

E h.p.or,hP5. PopWPPa Th. p.t.rat M •» 1*, 


0 the lower ex 
ties of vitamin 
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fmionl srtery l^low Iho profiiinU branch He •ImitUd |o the ho ptal on \fril 27 
five Jaxs after the welu ion wtih a evanotu painful 1 ft lonir ovtrcnutj in which 
Ihire was no pIjMk pul ilum etceft la the femotal arCtrr nt the fo i wliuh wii« norrin! 
Throu h poor niri.ienl julgiii nt, an ntteniit at emlolatoinv wik nrnel rut un ler pinnl 
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D rnbc Ifll 

Autopir finclinga were ^1) i]i<ae«.ting aaeary m of lower aorta (2) hihteral rrofu'e 
retroperitoneal hemorrha„t st «ite of avmpatbetic Woek. (3) profuse parenchvmatons 
hemorrlnge in plecn, (4) hemoptrjtoneum, (5) lu-mothorax (fl) mnitiple subcohneoui 
hemorrhaRC (7) adinnctd atherom-itoaM, {8> arter»o clero«is of kidneys, ({») Iirpertrophy 
of I Tostatc 

This m'lii (lietl is i thrett result of Djcntinrol iioisoiiitir lUfoip hmor 
I h it,p stnrteil, it nppcarpil that the «\tiemities were tu he sneil 

CeSE II (Jiieksoft Hospital No 8M91) — !• S C n 63 jear old white woman was ad 
mitte.1 to the hosj itiil on Mareli _9 3945, wjUi ntenne btcrJing On Mareli 30 1045 a total 
livsferei toiiij and riglit oui lionitoiuj were mme I out liocau c of the possibility of carcinoma 
of the fundus of the uferus The pabent Md an uneventful pottoperntne tour e fo the first 
forty eight hour* nnd then espenenrel a nllen severe psm in the left thigh and lower le. 
The estremity became jiale and putseleo k diagnosis of embolus to the lomnion femoral 
artery was m i le an 1 within three hours an aleoholie inj Uion of the left lumbar sympathetic 
trunk \i-is earriel outu Two hours like antieoagulint therapy was institiitel (Fig 2) 
For the nest forty eight hours th pntient hil a very atorniv course as isrhenuc gangrene 
derelopcl from tin knei down On the third dsv of antieodgnUnt therapy the patient took 
a very d finite tarn for tin war e, then was marlel aldum nal dutcntion tind voniitiiig of 
blood ns well as erten ite eiehyin is m the flank The antieo iguIjTits were stopped, and 
she rtreiiel S60 ee of whole Idsoil \t thnt time the prothromhn time was 300 seconds 
Tho following inorntiig the prothrombin tune was IS eeond , 1 ut the patient eentinued to 
Hoed, in ipito of Iirgo doses of tilainin K The following div on adlitionni fiOO ec of 
wlioln t looii WHS given continued to how rvid n e of intenml Iiemerrliage and died «ix 
dsys after nntieongulmts were begun and throe Java after they were ii continued kutopsy 
rrvi ill 1 (1) dilTuse heinorrha,.o into the pen arOium, bath renal fas no both psons muscles 

(rogion of nliohol injectniis) peritonsnl ctmty, and niulciple ubcutoneous hemorrhages, (2) 
thrnm! obis of left ft moral arters, tfuo to edvaneel artcri'S fero is anif tfisseitiag aneurysm, 
13) rhotimatie hoart diseise, (4) alvamel athemnnto is (o) g nerslited loiondnry aneniie 

This woman lost lior lit<* bcciusc of mficotgnlant thenpv Unclonbfedh 
prothiombin time dctermtnaliou should hate been inulf tluiiiig the first fortj 
tip.lit hours, but it is infoitstuig to olisertc that th« ptothrombm time reachoil 
fite mimites on what is accoptod jh inotloi »te closite anil it is interpating to 
obsorte that sho ctmtimtecl to blootl ntler the time letuuieil to normal This 
anil the preccdinp, tast coinincoil w that JiiticoaRUhat therapy iml para 
veitcbzal synijnlhotic blocl ahouW ne\cr be conilnmcl The same coniplici 
tton occtuitil in Ciso T 

Case III iDado Counts Ho pital ’V.o 480105 — H L a colored nun aged 3< year was 


retroperitoneal hemorrhage at sites 
rliage of lesser degree into kidneys 


of smpathetH. blocks (unaiagnoei cuuKauy, jiemui 
liver and adrenab witli a final interesting comment bv 
’ - V denie of ne rosis and lo s of striation dne 
nili be trace I into the preeapillaries and 
in likes of reil 1 lool corpuscle Jt was not 


Caie I\ ( Tackson Hospital ^o 
j,ooa heallh until kpril - IM* 


470-O) — R C a White nieu afcei 4) i ars lial hern 
nh a he suIlenlT ileselop J an occlusion of the left 
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’'M ftcf 5 >isl On il'irch 2!) 1DI9, th** {«tient Lai nnotiior cicfe attack of cjii^nstrn pain 
1-2 wfot lato shock She mas aJmittcJ to the htwpitnl mhcrc supportive treatment «as ctven 
St that liitie the prothronil in time s\aa nported as 40 eeeotiJi (eontrol 13 seconds) The 
Pit-e { Upsfd into a Jeep coma an 2 dieil Oft kpnl I, I'll** Vutoj » rcTcalel (l)ina«siTe 
csorrhs-e mto perifoceum, liter, Vi Ineva ptenrat Cat itics an 1 info the f cricnr lial ravitv 

^rpircntlj tliia motnnn Iiotl Wtii ittll stniidnrili^Kl on Dioiiiinrol for 
itine months tthen site siiiUknlj (1c\cIopr<l sittrc pcntrilizoil iipiiioiilngis, 
"ithiio chinpc m the modn at ton routini 

CsSe M iJackson Ilo p,i,i ^o _j s o hIuU mm iiRtsl 4S jeirs luJ had 

Lmiig boots of lhrfiTnl>oi hirl ills of the eujHrfieial vt<ns of tht lift lumer ettremitv for 
before admi sion to the liosfinl he kTekpcl a r. 1 tenJ r area in 
t4 I * ttf henons at the knct. an { experience.! a su M r rharj pain ui the ri„nt side of 
*hcst paia anl the iM lutis eeme.) to Im improcinj; until the Jar of a Inji ion, 
f *'®« he «*rerieneo<l the same udikn siveie pstn lo the I ft si]c of the chest He 
’ Sdmiifol to the lio pual on ^OT n, mr, ai„| « ,l„pjosts . f tliromliophU! itit of the left 


fJLS lws<.aaLfii»rfAy tOlTCVtWTUCaiSCeiSuiiihPUUOd^i IfirAfiCTICW 
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and oO '^*1 ru'moBary niibo!i wns male lie was giren 200 mg of Dicn 

ot ieoar.r, ^ m *>« C*'^n tso mg of Dieumnrol and 20 

PericapclL-,v„ “lays ht<r Nor 8 1917 the prothrombin time mas 40 erond lie es 
hecam, »» thw tunc ant the entire left lomer cxtremily 

10 191 - ^ day 100 mg of Dieumnrol ueri. g,vin and on 

-“fCDiiti h<w.’i,„ ^ =3 1547 the entire riglit lower 

l^f'CDcfti , «"O lcti an! lie was eircn 200 mg of Dieumarol The folloi\ir<» dit he ej 

J 1^- r/ On ^ov w inr nn addalional 1.0 «g of D.cu 

“srd were „ patient in con ultatinn and made a diagnosis of throinl osis of the 
''«» 2o lojT ° I!)®* evening another hower of small pulmonary emboli occurred On 

'“'verrea™ ’‘nl ma le a diagnosis of thombosi of the 

*mWr emhal '’‘^"ECation Fr.sh nhole blood 1 000 Co " os given during suroeov No 
"••■.g ot T""’ “* TOUirry 1,, oL 

E 'l™. ot ,0, ..u,„ o„.,„,„g „ ,1. „ , ruukTng. ® 
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am thcsii Tins pali nt «fls then suUjrctel to adljiional unneoewar^ traum of a pt/a 
Uriel raf g^inrat/utir injoitian nf pronupe hjule )io bos »ii)j under Iht jnjJuenro of spisal 
anesthesia Dunnj. the tnelvc hour* unneJiatelf after »ur^er_y he reeusel 300 D)g Ot I>ie. 
nwref on! "‘O me of I.pnun The latient aeot luto shock The foot reuninca evanofir 
and (lui ejpss, hut the t iin nns nlict< t because a rompMc motor ami sensory j iralvsij hal 
<\nel psl fnm the urofilaut limn Tstwilyfour hour* after the fir t surgery he flas op 
eratt 1 upon n^aui nnj another attempt nt eiatol tomf »as mule Tins time he rcijuurij 
on me <ir -i tt (fie eamt time an ahohnlie mj ttun into the region of thel. ft J sons mnsJe 
lias earrie.1 out, In an attimpt to mterrun the »Mn[atl>etie lancrration to the lo«er 
(rcmity On Jfny 2 homorrUai,* >"1” *11? pinal eotsl an nco^iurej for the first Ume, 

onl ftnticoflgufant thempy naa iliseontinn I He wns ^,iTeB l>0 mff of Titamin K and aa 
exploratory spinal juneturc revealed dark red Uoil On Miy 4 1944, a rmlthigh amputi 
tion Mas cornel out, following this l>e Otsehpcl lOfivUon iii the uai/utatiou site infeefnn 
of (m unn »f> tract an 1 a ilecutntus ul er l(i dicil un Mut lo 194« \utop«v mealel 
(fj n henialQiin mi mtlicit of the spinal «orf from the lirsf tuintiar to the cauJi eijuini 
(.) intraniur il throml us lii the right siii. «if lhi heart (^> mhymn'is of the left p oas 
an f rhomhoi ( ttui c I<« (itemloto of hft fimonl nriert ( >) geueralitcil aHerm elerosis. 

TJjja jnmi Joit hill life as tJjc af a himalanta jjjtp Jus eorJ 

at the sUi of spninl puncture 
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Cass ^ (*'* Fcancii Hn p,tal No 5694 ) -D T a white wfiman sECij lO jeai 

teen hnoiin to have carUovAcuUr di««i»e f’r twenlyfice >‘‘scs In July 1944 she was ai 

mittel to 0 l\8shina«“ H <’ 'x' P*!-*' mitt terefnl fbr«»!>wi. Kud st Ait time ah® was 
lared On Incu-o tu\ «v\4 aOj remwnej on »nti oagulant theripj from that tini» on 

Che scimed to le well stnh'liiel on nlternating daily doses of lOO ms and tliui eO mg of 
n,e„m^r He CAiwe ft h'>ami ^wvmg Jannary mo to c«,«J * e Je «,r rounnuej on 
irernnt.eiT doses oflOOmR and ^ n>6 of Pwmmarol at daily latermls Ueekly irothrorahin 
alt rn og niv,sel hut wen. refused hr the pstu.nt who fell that they were un 

I t. mmationa ' tro n ^ ^ - r of TO fCr cent of normal was reported 

onnd to he 3S per cent of normal On 
tni. and pre^ordial Inin The Du-umarol 
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llccrato IVt) 

It IS Itup th»t this nims iiitKoiguImt thenpj w-is poorly siipetMsetl 
but e\eu so, he <li<l p\peiKn«o almost <lnlv ihowers of pulmoinrj emboli 
while on fnirlj adequate doses of the druR Dininf. this time a triual local 
phlebitis which could ln\e been reiideied linmlcss In a simple saphenous 
ligation, extended into the fenioial and iliac aems and up into the lowei aena 
cam necrssifatinf, a hazatdousamtdmbimf, s«rf,ical procediue 

CasfMX (St Ir.nri8irosptHl)-< 3 P a wliife nun aged CO nar- dunn- Septem 
Inr J9-1S, .li-vplopM 'MPre ptenrilic tTjie of pain our the right aide of the chest, with 
liemojtjiis V diacnosis of vims pnrnmonia was oiiU and he naa treatet with penicillin 
Ho continued to hare attacks of seiere pain aul lienioptjait ani therefore naa placed on 
anticoagulant therapy for 4i-i neeka lie madi a gratoal re orery and on Fell -1 1949 was 
discharged froni the Jlarkness Pnaillion anl rent to Miami to riauperute On March 4 1949 
he tipcricnci ) a auO Un »e\cre pain in the right si le of the tlust and coughed Wool tinge! 
pufuni diagnosn of pulmonaTj emliolua from an unknonai eouree mbs male ml anti 
coagulant thrrnp% was rcsumel On Manh 1’, IIJI while on akquati. Dicumatol therapv 
he complamc I for tlic fir«t tune of pain in thi left calf Ihia clearcl in a few dij* and he 
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as dwhargel from the sf Francis Ifo pita! ant anticoaguliint lherap\ was discoatiaueJ 
n April o 1949 On \pril 14 I'll*) whil straining at stool the faticat collapsed A diag 
ijn wn» made anl a swelling and lenlcrne s of the left 
— .. «r I • 1 ri nf lipnofcnionl renoiis junction 

oral vein This was aspirated 
was carried out The patient 
tira in even months he feels 


1 of right pulmonar 


w II 


II 

This mail’s fiist two attacks ot thiomboemboiisin niav haie been arrested 
l,j nntieoagul lilts but the course ot thin case laises the iiiteirsting question 
-tUen should anticoagulant therapy l>e discontinued’ 


Case Mil (Jackson Ilaspital) —G McC awhiteinan agelbojears on Feb 19 1940 
a « ...htnfal o•^st^lC re eetion lecau a of a prepylon lesoii which later was found 

fcni n nicer Tke course was entirely satisfactory until Feb 27 1949 

“„Sl‘d.,s -Aen h. to*p«l pltobolh™.! „„ ,t th, l.f, .-.l,™.!. 
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luhab’e hlofton jvromUirts for the ostimition of prothrombin IticK 
ate not avaiUWc 

£ii'’Utn'\rQl H a hn/nrilous thcripeulic agent at best niul vhen it is em 
ploipil hi iiiexpcrunccd or iinttenli\c pli\-sitiam it ripulb nsminics the role 
Ota fUal poison 

r>ii.unnrol lhcrap\ in postopiritnt pitunts nni emst siultUn, se\ori 
3*1(1 pven f ital lnIlKlrrh'l^,e ci en '\hen carofullx controlled hi exp* its 
There IS no 4iistifie'itiou for the cmploimcnt of TntieolpuUnt thinpi 
in ca«cx of phlcl otlironibosis md lliromLopliIcbitis Imulcd to the loner es 
tremiti Ixlon tlu grimi heexus* proper xem mltrriiptioti !•» x niort ctrtxm 
cinch 'snfir finuker, xnd iniieh Itss e\piiisi\t method foi thi control of this 
fyndition 

The proplixlaelic use of antuongulxtits in postoperatue patients is 
mnsht npli Inrxrds and its pmerd use prolnlih mil Icid to xn increxse in 
ciortxht\ rates xs mil as inedieoUgal eomphextions Correct bed posture 
properh e'tereisex mil aetomplish tin sxmc propli'l letn. rt 

'Ultsxxfeh xiid etonotUKxlh 

I irH vNci-s 

^ '' " nnlWnncU J I rej »ration Trom ^j'oile t Clo\cr 

.V yctiiTleac llwt (I lij tros^rcounisnin > Whuh Proloncs Coiffulstion on! 1*10 
iiu. '".T""® hlood (.Iinicat«!lm1r l X M \ 120 lOitx 1X42 
s“«n F X ll,nc« 1 \\ j \ x\ tj,, 4 e cf pieiiiratot 

I »»V.. v"., I tpfmnee in 230: Ca e Nnn Int MeA 27 571 lH 

I Purlin V TliO I L of Dictiiiinrel in ‘-urgm Minnpsnta Mel 27 102 IO41 
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iteresl!!i XX II.LE\ — Dr Csrlsxn of Chi ago c 

3 me rery mudi He said id effect There are lire 


ice made a statement > 
; tvpeo of disi.li ors, tc 
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LILL\ AND LEr 


D mbtr 1919 

Anti oagulanls vicrc statteJ On March 9 1949 (tenth day of anticoigulant therapy 
and twentieth. pnetopcratiTO day), there was a disruption of the woand and a massiTe sub 
cutaneous hematoma Anticoagulant therapy was terminated On March 11, 1<)49, the wound 
disrupted again A largo amount of liquid blool waa removel from the peritoneal cavity 
and the wound was do ed with inUrnirted wire The patient made a stormy hut sati factorv 
recovery 

Cass IX (St Francis Hospital) — C II , a white mas ngedlSyears flu/Tered a fracture 
of tho necls of the right femur, aeces itatuig open reduction and the instillation of a ‘^tem 
jnann pm A thronil nphrcbitis developed two weeks later and anticoagulant therupv "as in 
stituted lour dajs later the right lower ettreniily from the lenl of the Stommann pm 
ilownwarl became swollen, cdj, and dark bloc or Uiek m eolir This clnngo ociurrcJ over 
night and was associated with severe pain Car ful examination reveal-Hl that massive sul> 
cutaneous hemorrhage had oi'urred at the ite of the pm ant had mdUated all the subcu 
tancous tissues down to the tips of the toes The first appi trance was that of massire 
gangrene 

The anticoagulant thirnpv wns di lontuiued by use of fresh whole blood anl vitamia 
IC, and the patient ma le a gnlual rccoiery 


CASES (MS)WF57umMS<3fdi}i Twa^dBOPHLCBlTlS 



Fi, to 


X M S a white woman, ageil fiftToin** years was admitted to the hospital 

Witt a diagnosis of ihromboy blcbitis of the deep veins of the lett leg she was placed on 
bci rest and startel on DicuinaTol therapy ns indieat d on Fig 10 Five diyg after the 
beginning of nnti oagulaof therapy she iletelopet n mas ive hematoma m the left gluteal region 
'’in ° n# a recent intramuscular injectum of penicillin In pito of this she was con 


sho required four months ot hospii-ui 
dressings before healmg was finally » 

some permanent discomfort 


complished w 
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ith mnrhed 


ig and leforniity and 


Five PTCViouitlj unreported deaths and 

tion? resulting from antieo-igul-mt thcrapv 


five nerioiis poStoperatit ' 
are desermed 


compliet 
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Ofin 

'rjr from Ifl rent < f n Tumi tii ii >ninl I »n> »un Ihit iJ'i illii If '• •* on’- 

!if alti« Wp lm>i 1.0.11 i-ini IttiSi » fmm tho mi n « « 1 iI'i.* If”? >n ftJ ^'tion to tlic 
uporionoo. h. ro 1 nm tir. th«t ^ou «ill tilth mo thit I>r I illy ha broucht 

to uj a Trrv timolT nn 1 .ouTmomc ooniiiiuniofttion 

HI \ \MI m K m I.\) \ — l a., not ltnm» nbrllMr n nun .l-ir. k< t up in front 

«f this croup onl put iii ik worl 1 lit I woull liko to oomj.liinont Dr I iltj on lim cxoollont 
proiontitu n of Iho o j ntu iit« luvniiv hi mlU to our nttrntion tlio niv. it\ of 1 h in^ on Ct'''f ' 
111 tK# u«o of tho*o jHiionl Irui, 

IWiTon. houti BCt I, aUrmtl It thr.. ^.ruiuo .miliMi.m I ut K pui W rithcr 
Irlboar,.,^, roiii|ir I to til.* fnilunm \\ In n on. I ». k Imrk on Ihr onrli .Kt of th. 
licitalmml of th> ulfonsnu hr tin 1 mum l.nths nttnl Uftsl to tin ni 
far a. know th r. hntr l«vn nWnt fft l.nlUa from thr u i* of nhti oo^TiImt in tlio 
la t Ifl year Of rour«. thon nmv hnto l-nn othrr* that Iinvo not Itpu rij>ortp.i If on. 
Ulin M ilfiiht agniii j dip m Iiti In iH who > Imrm hw l-'rntmml from nntic i iculii* 

thrnp. I bfliPtr «p har, «.iun 1 croun I f.>r rout on.sl nnti.onjrulont dionipt 

I agree leartilv with the rther iMik.rt who hnr» ojwn.'.l tin* !> ' u 'on tlmt nr niii t 
liare l-tter anti n.i(;uKnt nfer one. if thet nn 1 m 1 toIop«i1 Tlii< mn\ not Im» po ilili 

Hire anT ut tanep thit invent* th. el.iiinc ..f I lo. 1 ha n riml .linger We nin t nl«o 

hate Utter Rienn of rluTkini, tleir Hotiou thin w. h4«r toJa' 1 jper* lil><* I*r I ill\ « pha 

\ BIO t ralual te fart in m Iruelin^ ihr n ml | r . iiiim r nn I wnrnmc I im of tho Kncer* 

af tliow" aru,t. 

If one take* n Uk llntmllr * ft. m It iltim *r "h.r for in nncp tli( hbontora i 
X't cp for almo t perfiM-t rinlrol nf irolliromi in neimita on. giU iinotlier tiitlook Hi htm 
Riren Di umarol to tlioii ml* of po t pnrtuin iniuni \m r.i mto.! \r tor Ht iiftirnoon tliero 
here bo *.riou heniorrlmct* nn I no fnlaliii** ll i vi tent that one ntin u e lhe«e ant mo 
»Kttl iBt* IB a hrfte * ne* of j atnnt* without ir. ul I 

flut until we rialoat. tin eueeev e* • 'I'f ffiihiri** «* " 'H o ’f *■*“ b' ^ *° phec the«e 

Hierapeutie agent in their j roi<r [taee« 

HI VLTON (X'11‘'NF1 —We too have feare.! .nti.oa^ul int tut hare felt that tliea 
nii^ght Ik. ui*,i ,ft are pot niml ihrumiM. .r proail 1 thftt one eouH Jetemiine 

hho tlio e ,n,l,i luai, ure On the other hanl we In lute that tiu rouim u e of ontmoagu 
lania ii eatremeh hawr lou* im Dr I illr ha« emjl. . iw I 

for till pa i two aiair* Dr K»i workmt lu our Kl oruton ha* liown that inlraTenous 
thromlMi m of the phl.1 oihroml otic irte i l.i«nlent mnin the rilative proportioa of anti 
thtonibui anl i rodironilun anl that if the Hniiihroml n i lo" enough a venous clot will 
even thouth the i rulhronil la content ma' nl o I lo ' The prothromi in letermination 
»We Jopj HQ, ronceromt. the thromlio me ten lenev It m po ible to 

etertuine accurateli which patient i Iikelv to kselop a leiiou* throinbn h Lv dailv de 
lenaination* of prothromi m and sntithrombin \\c hjie dinion tmtel tliat following on 
‘perative procelure all patient* hive a le.na . in the normal antitlirombin content, but that 
nontmlly the .ntithrombm content rignin* it* normtil leiel iiitbm n penol of four to hve 
' However, the patient who will .lev. lop a clot haa a progre *ive full in the antithroabm 
content until the clot occur , at which lime the antithroml-m eoiiti ut of the blood is eitretnelv 
IT We have olwervel a iioral*>r of tbe«e patients watching their antithrombin level fall 
^ Ihrotul ua developed anl then we have opeTate.1 upon them nnl have prove! that a 
rom U5 pjQ Qjj, Illation of the vein proximal to thi clot we have prevented de 

*» 1'“ nt of tie thrombus 

Wthoogh the patient with a progn* ive fall m antithroml m eintent folloiving ingurv 
s potential thromboscr it is po sible to prevent xenons throml o is l> the admini tration 
^^sutithrombin e have found that alpha toeopberol is an eftinent aiitithrombm and we 
thromb ** ** '*** principal antithrombins in tlio bloo.1 Dv supplying anti 

clot 1* form of alpha tocopherol the deficiency in antithrombm is correotc 1 and a 

Preventel The great advantage of ii«iiig antitbromhin in the form of alpha tocopherol 
dn'd the thrombo sing tendency is orercome, a hemorrhagi tendency is not pro 

® »uch a« occurs when anticoagulants, such as heparin or Dicumarol, are u^ed 
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them nro bnl One uf the W1 ones u tbe maa nho ref>cu(a the faj^rr that has just beenpfe 
senterf, an 1 the secoml is one «ho pn* ent< another paper that majr ,iot have too much bearing 


on Iho Buhjpi.f 

''ilh the n«k lint jou inns rntKiz< me in (hi* mxonj caletory, I will prcsdit to jou 
«omo ot (he exptfieiieis rthr ft «i have fcaf with (he foinprientions of nntico-igulant therapj 
at tilt Mas aehti elts general llo pital 

Thu erpownef fJnfe* btefc n f^ooi own* jeors, in fact sinec heparin wa* first made 
nvailnblp nnl tins ,|ru(: 'los ii ej quite commonlT m tarinus conditions nhen it was thought 
that It Was propi r to incri’-isi therou^ahitiOB time of } loo | 

The cnrdinr rrriee unler the tireetion of Dr Inul 1) UTiiie when the aulfonamije 
Irugs fir t I etame a'ailnl h ihuoKht that | erhaps they eoold Ijcnefit pifjenfs nilb acofe »i>) 
ubacule Inefer ill en Imrdins hy the eonil irwt n e of stilfiinnm! le ilrus anl heparin Tbeir 
expenenco in some mentv ei^ht ensis non h I them to I tlii\e that lupiinn was too dangerous 
to u e pnrtitularli in the ol ter a|,e group ainee (oo many of these pioplt levelopel cerebral 
hemorrhng during thi treatminf 

" e also oh er*e<l two inslnnees of cerebral hemorrhage in elUrli lOdiTiJuals who were 
treated with liepann for nmh sal yrtenal a (erotic <lisn i This mnlo us cautiiiis about 
the profhihetie u e of 8«fi ongulnnla «• (hnt when wc Ugaii using Dipumarol Me sfarfef 
with great ran 

(hh If ) Me MB found during our etpefimen(«l sene* (hit people re [ inM lerv 
ilifTcrentlv to this lirug Quite often a »erj sawH do « of I>i umnrol gnre a rerj matknt 
el riition of the jwi ihronil m tim , while ollu r pntu nis n; piiire 1 to I e \ery resisinat or tol 
erant of the Jriig } rattynll* n> men onllc res|<vn to the do ai.e winch * e decided to 
uso was oil crtel in alxiut S> ] r rent of the ea es Our pnlients were giren nig as an 
initial do e in lea I of Ih re< mimen I <1 30i> mg Th ) were not given nor mere for forty 
eight liniirs Or unlit we knew ihery|<ni Oftsii onl* one il> c A| jie irel uffici at while in 
othcM rrpi nte I dosi s w i re neeiU d 

T| e ri poa e to the e mail ilo*es w >s luii fatiorv m al ut 7j |>er cent of the ea is whil 
tn niuoe Si per eiitt (h re ili I not appiir lo l-o « lere gout re*pon 

Mo reduce! the incidence of thromUjIihliitis m pi lopentivc en es in the controlled 
en "< lit iii'Oat this fitmc rahn, Jhit is obnat 7 j per lent on the siirgipil rrri tj mg llo 
drug as roinparcl to |h« inei hnce founi on Che aerTKC not u ing it 

The next 111 siitnmarir s the li< niorrhsgie eomptipalions we haie ol crifil m ”05 pa 
lunis 1 ho reeeiT I I)icumnrol prophtl'icl'csll* Minor Iheling Oicurrel la So pitieiits \ 
few of the i oeciirred m j alients who had no re pins to the dnig I beliere this mdii ifes 
tint our present mbornlorj te Is an not nmsitUc enough 

Major binding oicurred in 4 j jfienis an 1 17 m tanci of plilel itl« dnelopid lurm, the 
IreOtni nt the o paliinls rcquir I femoml ««n interruption 7^i he indn-ilusls ?n this 
group hn I mfiTCIs lo the lung* 

Jt IS important fo point cuf that none of the pstienis rrsiiimg fo aman) «s a prophy 
Ijitii men ure died of pulmomirj emboli m 

There «ert howcser two deaths from cleKscd hemorrhage (lint we belicxe wen at 
Irilmtalte to Dicuninrol Minor ll-eling from Pi umnrol m the ►nijll doses we » ol was no 
grext Buriri i but serious bin hog w four lo lames w*s uBcspttel nn I the two liemorrhagi 
deolhs were iju teftdc « ext tu the routint use of the drug pirlieu/sriy in rsfienta nilli h»-ppr 
ten ion nnl alum cl artencschrosi 

r Uliere it is fair to xy that if we knew e oagh to « PnoniaroJ jropern »e could 
l„. .10*1 H. ol bmonl..e« u -fll .. lli> ™ «. ol 0„.l,ophl.b.t,. 

that occurred duing its u e . , i 

One iMr ago bAftoe Mis Usouation I made |h* trite tntemeiit that sHH applies 
J _ Hlualile I ut the ones that wo hav*. at our di p snl now ftPe n ij danger 
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TntKa twont^ fi\e foot cloth l^pe inensurt Hus wns clone in order to nnginh 
the total incisiirtmcut so tint slight errors in tin i ipid incnsnromcnts renmrtd 
would not Mtiate the ri'stilt 

To perform the ti-st the intieiil lies in n s»«pint position with the hnih 
elevated to about 4j degrees supported either h\ *111 assist int or n leg lest 
liter five minutes a ]ioint is seleeted ami marked on the lateral aspect of the 
limb two iiuhes abcice the distal tip of the e\lerinl in ilholus the end of th< 
tape Is secured to Ibis point l'\ means of a strip of adhesjM t ipc The limb 
Is then wrapped with Iwentv consicntuo piruUeled tiiins of the tape an<l 
terminated at a point directh m line w ith the initial point The terminal point 
Marked and a direct reading made from the tape in feet and inches Tins 
''1 1 result 111 the entire lower hmh hemp almost cruloscd 1 )\ the tape (Pig 
) It is important m wrapping that ( 1 ) the tape rest ngamst the si m ind 



one an ii' tension and (2) the snecessice turns he parilltl to 

calf r,° oserlap here the contour changes suddonh ns m the 

oontoir*'^f ofTort should he made to fit the entire width of the tape to the 
h' resn 'I f result in spirahiu rarallehsm can be achneed 

ng t ie uppermost portion of the tape on the skm ind allowin^ the lower 
is>riiou to jui out 

the temosed uni with the leg elevated a tourniquet applied above 

II necessary to e-vclndc the lesser saphenous vein just below the 
point fF to ocelndc the superficial venous svsteni at this 

place a/i patmnt is directed to stand vnth the tourniquet in 

W Iv 1 , "leasnremcnt is t il cii immediately (Fig 2 .1) Before going 
O 10 tlic Standing position the patient should be cautioned to stand 


■\P^OUS AND L'i MPIIATIC sr\S7S IN Till LOA\ I K T XTPDNITILS 

1 \TlSt IORKtOWrTi'\C» INTIIF l*H5lOh\TlNft\ElNS 

II A SnipLI AlfTIIOUOF Amgi VTF rONTHOL 
M J iMFRLF Scott, M D and Miciiiel IftOtKOMcji ^ID. HotiirsTfr \ 1 

(From TheVernrtmnt of 'lurgrry TheVnitersttg of Focheiter SeUol of irc4ic,»e 
and Pentutri/} 

'TJ LlkSlSl }• NX vcnoiis ‘.{‘isji Anti chronic linip]ip<lcmfl in the Jowci oxtreniih 
A nit tIwa^s at Icist potciitialh <1iii;rciou^ The ineica^eJ jimtcm rich extra 
ceifular /Tuul induces the d<\iloj»mcnt of fifitmw and ptnvidcs a fivnrahlc en 
vironmcnt for llic cst ihli.hmeiit of infection I’j„'mcntn(ioii of the «Iin and 
indunfion of the stilictifnnemK tissues iisunllj dceclop in time often compile ited 
lo n chronic celliililis a persistcnl dciroatiti*. oracuti inaarnimton episodes of 
locihzcil jilileliitia or streptoeoceic infection Irenhiillv an iiker appeals 
either sponioncoml} or after a minor trauim ami tends to persist on account of 
tlio inipaiied nutrition of the shin This is the frequent late effect of venous 
stasis and Ixiiiphcdema x\hstcxti its ori;qinAl caibo ^\hen olnioiis Mricosifies 
cnii 1)0 scni 01 «bcn the en^ortred xenons channels can hi felt tests foriueom 
pctdiioof flic cominnniestine veins are avatlnWe 'Wilh compression of the mam 
saphenous channels the rspid filJin^r of the emptied xems heloir the tonnnquet 
on, atamlms (TremUlciiburs test) or the cmplMng of the full xems on xvalkinff 
(OchsntT Mahomer te->l) arc simple and adeqintc But when induration o! the 
skm and suheutanooiis tissuis h is oeciirml (be xems can often neither be seen 
nor felt and these clmtcil te^ts l»eeoiiie imdequali I^ndtr these conditions a 
rclatjvelj rough compintire mc'isiircmeiit of xolumetnc ehanoCs in the Kg 
with change m position has proied iisiful to us in determining ineompetency 
of the perforating reins 

A CUV7CSL. TEST FOH VTSOts STlbtS mill INtOVPlTEST PERFORvTORS 
IS THE LOWTB lia 

The basis for taking the measurements rests on the hjxothesis that a sudden 
change from an elevated to n dependent position would he expected to result 
immediafclj in an abnormal increisc in the total limb volume if there vvere 
msrkcd valvular incompctente m the veins Many elaborate devices nere 
eoni-tdcred for accurately measuring this volume change but all were rc 
jeeted m that they failed to meet the two requirements which we considered 
peiamount, namely fl) that the measiircmeiits be taken readily with the 
patient in the recumbent and the standme positions and f2) that an apparatus 
be used which would not be loo coroplicatfd for clinieal appluation Dr ^\ 

0 I enn suggested using the average circumfercnee of (he lower leg a method 
which he had seen emnbyed on cxpenmcntal animals in Dr Joseph Aub’s 
laboratory Ivather than taking multiple individual circumlerentnl measure 
vwwts of the limb as done by Dr Anb we decided on a continuous wrapping 

»t tl..* tMra annual ot the S c. Ij for \o cylar Sorem U ami CKv 

June 6 19W 
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selecting the proper form of treitmeiil when the iiuluMted ideimtoiis couth 
tion of the Itml) nnsketl all nttcmptH to tUmonstrntt inconipctciuv of \il\is 
cr c\en the presence of Mijicrfunl \*iriees In nn> t»f tin proNctl coit\entioii il 

elraieal tmthiuls \l^o it s<r\«tl as n Wsefnl (,uhlt as to the elTcctn i ness ol the 
surgieil procctlures ptrfonmd to iniproxt the \tnous st isis Tht folloninc 
two cisci will ilh^trate that point 

RMOKTs 

L (No Sb^'hs) n at Tinroll uhile nnmtmeil momnn noteil islimi of nutit niul 
f t o»tr Ipgs nitti ,u| yju.nt u1 etstim* «>T« r the mislial nsj'eet of the riclit iinkl* lor 
vrarj prcTiou* to l«'m~ n t c m ehe hsil but nunwroos lifi ilnn injis tim iiii I 'km 
The rip^ht loner lej. imjrovisl nnl the «iWr< heil 1 I ut tin left roiitimiel in 
era e »nj ewell > lamintition of >he h ft loner I g »h««<st un e<l nniuu* iii lunti I ] le 
ectrmity With tno oreK of uleirtlion ju t alK>te the niplnt nnlleolu an I in Ihf 
ra region 1 hMmgrama of itje injrctM into the uperflriil ranria of the lift ankle 
onn the (Ire to po « rap IIt through unn oath hre perfomting tern tntn the ileep eirru 
ut oa tr the mil e^lf 

ormenta of the left liwer leg on Nor *• following two ihe» «l'«o1ufc leil 

4 atnnling nith loumiouel 20 j rtandine without tourniouet 

rlmie.| JS H 

^ h-tlioa of thi I ft »uin fft lal femoral 'em ws j'trforiml 

THinit *'* armptom were aomeuhat le« lul then nn eriUncc of onrhcii 

trill < ^*’*’**”*’®’’ *11 'he tefi lower It Mei uremeni were tleriteJ JO in lan ling 
' •tsmlin. witlKut tournMjuet 21 o'/,' elevate] .1 0 

elar M 'pnl 10 10(« the intient was fullr atnl ulnlort Four months ha I 

K ''*'ion ant ligation of all lerforatora on the lateral a poet of the left lower 

tion M ^ eonailintti improve] with markeil diimnulion of eiiemi nnl iiulurn 

ttnii..™ 'itrineiita Hetalul IS 9 etanilmg with toutnnmt 10 0 

Without touruniuet, 10 8 eleeatcl 18 11 

'■(in '‘'Omenta revenlsl eon iJeraWe improvement hut it wns felt timt 

foratora* ' * ‘ '^oer »till exi te«l whortlv thereafter eli eetion ami libation of all j er 

hate an**"* ' o 1 ' o^ 'he kft lower leg were performtsl I iifortimatelv we elo not 

lea uriment following tliia ;rweilure 

herfirtnr^''” ^‘MiaroU nmrnej fanu ewife note! hilateriil \arieo itiea following 

PfegnaneV twenty eight vinra preritm It wuh an in rea e in them following the aeeon I 

*to itiea h l** a-vnijtomntie with no evilenee of phlel itis Ten ii-ars before var 
sofeiain<2 ^ 1' injection with improrcmeot In Octolar 104“ however «he 

Ipearanee of ul eriiliona on the anterior a pect of the left lower leg 
'ot'i markciilv enlirge) ran o e veina in the greater apheimus v tem 

'mail onern TT *" ‘’"’r*'*'’"*’* •>* 'he perforatiog eeia of the left lower leg Multiple 

'"’ht 1 g i,al' “ 'he anterior a pert of the lift lower lej. The 

w lWe.1 eriniraUv ‘he perforatora coull Ik- dini 
ilea uTem*..,. 

""h tourmnnei Uevatel right 19*04 1 ft .0 S stall hog 

I 8 ^ ® t^ft 21 S'”” landing without tourniquet right 19 8 left 

^fl'watel rich, 19 e 21 1 ' >1 b 

'clal to I'ROtion and division of the left greater saphenous vein just 

"•B bran h "'"h the femoral were j^rformed with ligation an 1 divi ion of all enter 

‘hromlio IS of left greater iphen.us sv tem was note.1 

i. I'lnTL., ,r 


hleiilej q' i * *’**’ 'hromlrosis was still ireaint Slew ureii 

'■'■'ate.] 19 jj ^ tinling with touniiqaet 20 6 atinlin^ with 


It on the left were 
t tourniquet, 20 7 
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«.tl. Iht tech ..lionl mih., »pait, and („ ),i „ h„ nciht e.|,„I]y on 

bothieet 

I•o]lo^Mng the spcoml menswrement the tourniQuu iiul tape aie i-erao\ecl 
-itul foi an inteiMl of five minatc' the patient w direetetl to stand as qmetlj as 
possible After this interval a thud int isuremeni i; taken without the touriu 
finet m place (I nr 2 Jl) (It is iHjmenieiit to have the patient on a small plat 
form stwl about tMche inches in hci„ht, and to have the operator sit on the floor 
straddling the stool ) 

Tlie fnutth iiiewiiLment is tikcn the smieas the hrst after the patient his 
a^ain rcthnod on the t iblc ami olc\ itod the limb toi Inp niiiuites 



"When lionnal louei le^s — that is those with no evidence of iitenal or 
venous patholOc.i — were nieisiired l>v tlu teclmique described the mxnuwiv 
increase in measurement was fmmd to be six iiiihes A erv often the (hinges 
were onh slifelit and amoiuifid to three inches or less Am mcicasc over six 
inches and particuMrl' m the second me isuw inent (standing with the toiuni 
quet on) was rcgaided as indicative of \cnous stasis Patients with obvious 
varicose veins, but with no imompeteno of the peiionting veins showed bv 
clinical tests no abnormal inciease in volume until lemoval of the touiniquet 
However the most milked ineiiiiremeiit changes were noted in patients 
vvithinccmi|Htin<j of the pel torating vims Fhe p..enest incicasc was dwavs 
on the second me isorement and m some cases w is is {,.eat as twentj inches 
ascrilied cnnsnler'ible import ince to this fut ind totind it verv useful in 
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vent fnrthfr incni'^e lu ^olumo lii the first citeporv nre compression bind 
aces, nnde of eottuu nloiie or remforeed with elistu stniuls or mTdc cntireU 
of rubber and (hstic stoikinfp? The defett in ill of tiicsc is tint where bonv 
and tendinous dev ations occur in the lower lep ind around the ml Ic off* otu o 
umform pressure eiiinol be obliined in the depressions bt tween tlie pronii 
nences Ilecoptii 7 inc this drawbicb, perhi|>s the most effietue plissuil 
method of overotimuip the venous stisis in the lowir pirt of the lower hp 
preiioiish Ins been the ineorporition of some tvTc ot sponpc nibbcr niidti the 
f!a<sticbvndaep in the low.r lep IS MipRtsteelhj Mcl’lueters Ifowiver even 
1 i-s Bielhed does not pne a uniform pressure in all ireis In tlie su oin) i i1i 
5 ory the outstandinf* cxiniple is the Inna pclitm piste hoot ^\lun ae 
euraUlr applied it holds the volume of the lec to th it of the tune of aj'j>ln i 
•■on ut It does not produce nn\ ihistic eoinprcssion of the enhrped veins nor 
does It (ompens'iir for am decrease m size 

In order to nveriome the defots present m the previous forms of com 
Ibat the simplest imthoel to get a uniform picssure 
ronghoiil the lower lec was bv the ust of a eompressum elressmc contaumif. 
an 1 atallc bladder with a nonelastic sheath Anv desired jiressure on the 
S can then be obtained b\ adjustment of the pneumatic pressure scars 
noil'll v*^*^*^ confronted with the problem of a serious venous stasis in the 
*''^•'••■•• 1 ^ ciM\ I The usual methoels of plivsical restraint and 
Withal'* failed to prevent the reeurrinco of venous stasis 

Win V ' icinitv of and below the malleoli The preat saphenous 

belav ev 1 ^ above all branches It had been stripped out to a point 

j j r * bnee and had then been removed from the knee to the ankle Flaps 
PObte *^*^1 bevond the edet of the tibia ncarh to the midhne 

and iHrforatinc vessels liRated The lesser saphenous vein 

associated with it had also been divided These operative 
" healinc of the ulcer in the lower leg but the patient 
both ^*^11 ^ense veins connected with the numirons perforators below 
die I* posterior part of the foot An ulcer w as forming be low 

••■alUol*™^T pre ulceration was present below the internal 

bladcle'^i begun with air pressure applied m a football 

constniet' 1°'^ and lower leg umler a canvas legging an apparatus 

'^cekth ^'i ' patient who was an espeneneed engineer 'Withm one 
'^coloraf'^ malleolns were completclv closed and the purplish 

This had hvirnmg sensation present in these areas had disappeared 

Pneumsr'^ 7 '^^ during a period of intense activitj on the part of the patient 
U tin. '® 8 S>ng has been used hr this patient eontinnouslv since tlicn 
football 1 svend one week in ■Washington The 

d y^Kh ih •• he eonlcl not get a replacement for 

curred ulceration below the external malleolus had ri 

•ncdiateK bladder was repaired and treatment resumed Im 

"’dim one >u the leg disappeired the ulcer began to heal and 

eek w as compktelv healed Following the success of thLs method 
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TIio dcerta-e m the postural mea nremcnt difference we felt was associated with the 
ascemiuig thrombosis oc luduig the jirforatinff reins rather Jbm s r^nsnsest iwirereiseitt >a 
the degree of mcompctente in the perforator That this a umption «as correct is shown br 
the last mesiuremouts on May 20 19W Plernted, 21 0 standing with tourniquet, 21 11 
stnnling without tourniquit *1 10 ,eIeiBtpd,ZO J1 

TliCbC cases illustrate tlie maiuiei in 'ftliicli mcasiu-enients of the postural 
eflect on the tniurue of tho leg w tistful Tlie htter can assist m the cli 
ttriniiiatioii of tenons stasis dne to incompetent perforators even in the 
absence of visible or palpable vancositius and also in following the effect of 
various tJnnpcutic nnasurts '\Ve have demonstrated marked incompetence 
of the communicating veins in manj cisis of the postphlchitic state when this 
fitt could not be shown b3 the usual cluneal tests (due probably to the fibrosis 
and iiuliiration present) 

Tvio eoiiditious miv prcTtnt the marked difference in postural change 
tint vvt have come to associate with incompetent perforatoi’s namely (1) an 
acute inflamnntorv roiction in which probably the acute swelling already 
priscnt prevtjits nr masks the postural inennse in volume and (») an scute 
throinhnsis m the subcutaneous veins in which m oddition to the ahore cause 
tnonv of the peiforators mn aetinlly be tcmponnly ol «tnicted bv a blood 
clot 

TRF VT>IF\T 

^MleIt tlie venous stasis is due onlv to iiiconipetcncc of the valves in the 
gicUci and lesser saphenous veins thciasclvos the high division of the mam 
channels will stilRcc to correct this itiit when there « a major degree of in 
compctouce in the commuiiieating veins then the correction of the venous stasis 
becomes much more dillleiilt though usualh eveu more imperative Unfor 
tunatcl) there are a gmt many eoinmmucatiiig veins throughout the lower 
leg aiul below the anl le ^^hen Ihtv have become incnrapelent imialH this has 
bull due to an inHammatory pioccss either following i deep thromlo 
phlehitis or as a compile ition of longslandiiio vaiicositj with superimposed 
jnfpcljoii Then iinolvcincnt is diffuse even though a few of them have he 
come greativ enhigcd If the latter arc divided others will dilate and the 
vcp'ius stasis will lecur It is for this leason that the suigieal treatment of 
venous stasis associated with incompetent perfoiators has hioome bo radical 
Wlcu the {.leater and lesser siplicnons veins have been removed ftom the 
knee to the ankle and the flaps niidcmiined evtensneJy to divide the peito 

n)oi-s a 1 ither csttnsive svirgieil proeeilurt — even then communn itiri;, 

veins below the ankle on each side may develop into luge iinompetent 


ch iniH Is ami 1 1 establish the sei ions v cnous stasis 

Ph>bVtal uveasuves for the control of the venous stasia arc mimcious and 
snlicient m many instances Kowevei all of these previoUsh m common 
use have one serious defect nainelv that they do not cflectivdy overcome the 
venous stasis m the lower part of the leg and below the ankle In general 
these measures use one of two pnncip&s (a) the compn?WOT of the ddnted 
veins bv a circular bandage or stocking usually incorporating the principle ot 
clastic tension or (b> the sppbcation of m inelastic dressing which will pre 



wve’ 'FNOLS I-\MriIVTir ‘vTX*?!** T\ lOUIR r\TI TMITIT S <177 

Cape Cid iluck cnsuiK closed with i 7ipiur ind cnntiininp n Imttorflj «!hipccl 
rcilifr })l5<h?<'r is infiifei} through t toJ«? fitid \ i}ii it ?hr top of tht 
ie?2mg (Fips “> niul 4) The hind pump used for intlilion has. n rcgiihtor 
wbch ‘iDtomatinl)\ controls the nir prc<tsure hit in thi hlnddcr It his been 
fonnil empiritnlh that m initial prcssuie, within tht bluhhr of ibont V) 
mm Ilff appears to lie optinn) m most cisps* One other sicmfitant fict has 



ICitfi the ' ^ pressure iiithin the btiioon flitntig tiolktng 

"ithin th of the gastrocnemms Rroiip of muscles the pressure 

pressure / 11 ibote the imtnl pressure and with relT^ation the 

— — ^ 3 s lelow the initial pressure ui a c\clical miiiner (Fig 5) This is 
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"t <'\tr<oinin(, 'etiims hfasis wheJt ill thi coinmotilj used ]iicthods had failed 
the same ijpe of homenndp niiiniatiis wnsmtd on t«ehp other paticnh in 
the cnsuiii}, five jtnrs Jn n<h instiiici the tenons stasis was kept under 
adequate eontiol and the uidi\idinl s ictnm «ss not interrupted 



ric 3 — Sera put e tegrlng eonal tine <f an outer duck c<i*ln; conlalBtnir a butlerRr abepeJ 
b\lh>on In an inner pocket 



e lecginp- appUea The tnlloon N tnlUted to t1 


laticall)' eontrolloil b> tie 

In the last ^ ear upon mj request this 6rst luliciit a trnnied niechsnical 
eninncer has ilesignetl a legeiuc '•h“’h elTeelnelj applies this luiiiciple of iiiii 
form air pressure throughout the uhole lower leg- It eoosisu of an outer 


Thl aDollance can be . 
Research Corporation IJIO Crittei 


ained oodw We name Sm 
Hoad Rochaater N 1 
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true u WUiPi thi p‘ rfot- Hors nn lomjufonf cii not (fij, f.) TJip lesult is that 
the uihaitnuocH (issues of the fep art t\i>ostc( to a pulsutuit, piessure diintur 
aeti\it\ in n similar maniior «o that appliid In niuscnlai contraction to (he deep 
mns In other Mnrds m i/Ticf a Wwp fiwii hss heen j.fnceil outside of the 
skin mid the siiljciinitcoiis \einx am] hmphatit sjiues aie compressed 
ihvlhiiiiciIJi oil w ilkiiij*- It ««urJ/elief that this puNitiiig- prcssun powered 
lo thi muscle lontracfioiis m the upper pirt of the lower leR- nnd isirted 
uinfoimlv (111 spite of its »rre>riilir tontour) on the skin and ut twoiit 
tissues (hrotijihoul the whole Iinvtr lep is an imporfsnt fictor in dmin" out 
the eveess of estriKcIluIir fluid If this is so theniscrciM the patient 
wiarmt suih a le^gini, is Imielitial rather than dcfnnieiitil The Inter con 
(IiiMoii nmild seem to he borne out hj the folJoniiip cose 


4 SSI an oRTs 

C J’ B JU'enrell u tsinelun epi/fts ml Br^nmdon <if ttie nsfit f mur tn 104'’ 
He ful> iqupiillv deteloji 1 (Me) ills tnl i«r«i lent emiling of 1s>(li lets Tlie posfpMtf itifl 
eonlilion in llie rich! let 1"' l-e n kepi unter f«if eonlro] hr ela Hr re trnml tlioujh lie still 
lifis luiilmuiui wetlinR tii this Jimr tejr wUh exien ire j.itineni-ition In the left toner let 
an ul or furoi“>l nhHi «« not Buieniilh I* Ireaiment hr elastic r< tminf The onij wm 
lieo'ing isiuH l<o m luwl ««s 1 «• palUaft Ijie pWieni la l-rj n/ih ft/e J /j et r-ifeJ Jn ftiree 
months liRie wiDi roni] ]i (e M rt i an I «)e« itian nt the lej, the u) er wss mluiei] to al out 
One tliirj of jt« oriLiiinl eii< Ths \erO}uI e le{.ein|. was np{]imt on l>ee 9, IMS after the 
ij! er Iw I riturni 1 to Its I Mvious Hie fn lx weeks' iioie » iili eontimieus a lirifi the utrer 
linit henl d to tie ntii extoic lint it ha I (revtuo tv hisi in three monlh of elctatioR aul 
l/rsl rest />ijl,i* 7 ^ l anllti It r>u<uiue-l to hesl until then nai enlv <i nisit a al nl>out 
* mm III littim tor uTer till renter of Ihe oh er At lhx| tune the iippi r of the htginjf hroks 
KnI (hs lutd nt euntiaued ii'titii) niiheui efTirliss pro sun until his next u(ipoiatnJent is leii 
ds)* Th« ul « (sjrtn to ii{nff,e «ifft<a three <fx)s an I if minstfre f 1 f hr 1 1 etu. in di 
aroetfr nhen t e v as nest eevn <k'R ttl U hn« non m|i Hr hented iic«in oith the resf f li n 
linn of etfeetiie piiruniat pro sun 


This cose ilUistntcs two fatts fl} the floater cffcitnciicss of tJie ICr-cH'S 
111 healvif^ Jht iiJicr »Jlh contuiiusl a<titi(\ as rwmparcd to Uie licnhng of the 
vilcor xMth iiiiiiuiliilizitiim iii IhiI and elctatioii of the csfremitv and |J) 
ihc ripid reeurniue of ulctiitnu wh«« the c/Tictivi prissun is removed 
hiftx too jmtieiits with stxtrt xenons stists md ihrmiio lxm]ihidei>in 
hiixo turn tiiaterl with the pnenmatn legtiii' In {.(iicrnj it laii he slnted 
thit aw\ tM» phedi na whuh sxn K niitlt to <[isnpj>eii hx efei ifion of the ex 
tremitj will Ij< ifficlncK tontrolkd Dccistion due to ptisi tint xeiows 
at^sls and mit ossocntiil with in atiift ph/chifis or nctifc cfdiddis odl Ugio 
to htal prumptls and Um nti ot ht dinjr appexis to In nt least as fist with 
pxtient amimintor} xnd xclne is he ohtuned Jo elcxMion of the ex 
trenutj iix lied Tim amount of star fjssut in the ulcer base xnd fihrusts m tht 
sarromiho^ nt't"' "dl \HKlo«h(e.nx a limiting factor lii the healiiiff of somi 
of these uktrs hut we htxe Iwen sun»mcd hx the stnkinglr mcieased 
vassulnntx «f the htsc and the expncitx «Csu h long sending ulotis to 

hixl The indurdicvn of the sulHUtaneous tissues pradunlh dmiiiiishrs exeii 
h, dense oumentution of the skin often Iietnmes much lighter -md recur. nt 

I, ack, «f cellulltu ."<1 ™« >0 ie 

U„ua or to ocrar Itsa trMi.ratl. Twenty-, of tho patimta hire re„„red 
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^^hen the ulcers nppoir below the mnlleoli we h!t\e found that 3o mm 
Hs of pressure m the balloon mn^ not be opfnnal This is probablj due to 
tte fact that the elastic tension of the rubber in the prolongation of the balloon 
below the malleoli absorbs some of the effcctnc pressure to be cserted on the 
shin m this area c haac found that more ripid healins of such ulcers 
can be obtained b\ a pressure of 50 mm IIp Iloweaer if the pressure in the 
balloon is increased to this le\«l the patient maa notiie some discomfort 
Inderthece eireunistances thenforf a second small bladder is pliecd below 



iiMic dre itiKt B Iho months att« 

nonth lU out interruption of the pat 


lonths after Inji 

rith Incompeten 

1 me the Aero | 


a Healli 
perforate 


ig of the ulcer 
rs) in spite of 
ig Ulceration 


^ ‘ind filled with air at a pressure of 50 mm llg arluk the pre&Ruic 

e main bladder is kept at o5 mm Hg (Fi|. 13) This auxiliarj bladder 
^ ®h„htla higher jircNSure beloaa the malleoli has been used in three cases 
rapiclhealing of the ulceis in thissituation in each case (tig 14) 

^ chrome dermatitis is a frequent complication of senous stasis and 
outstanding clinical feature The dermatitis often will not 
. feeatment until the t enous stisii is otcu onie Certain special precau 
The^ Uecessait howeiei with the list of the le^gin„ in these cases 
pj. in moisture and temperature of Hi*, skin fa\oi-s tlie persistence 

®'en the esaceilntnm of the deimatitis We base found this unfaiorable 
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tre-itment for postphlebitie sequelae (huiphedenn induration, ulcer forma 
tion recurrent atticks of cellulitis or of snbenfmeous phlebitis, and stasis 
flerimtJtis) Eighteen of (he cis« have been those of lon^, standing rancosi 
ties inth incompetent eoinmnmcnting tcims (perforators), frequently uith 
trauma as the factor precipitating a icsistant infection and ulceration In 
three cases of seaerc acute iliofemoral tbiombopldcbitis the Aero pulse legging 
has been applied as soon as the patient Tias ambulated m an effort to minimize 
the late postphlcbitic effects, in three cases the chronic Ivmphedema ssas from 
other causes not apparenth associated with vancosits or the postphlebitic 
slate The followin', cases illustrate the usefulness of this method of treat 
ment 

CM a 51 jenr oU *teol vtorlier, nm first eeeii m IWi He hart had varicoBc vewa in 
the left hg iDPo an injury ewrn years presnou 1j Li 1342 he duveloped nn open nicer nbore 
tfio internal mallenlua folbmng repeated IrauDin to thu area b> the clutch peilal of the ma 
eliino a 
elated 
failed 

sereral sclerosing injections of the rarieo itios in Ihi. lower log produceJ temporary improve 
ment whieh uas comiletely lost oa return to work For tno sears from 134S to 1847, he aas 
not seen hy us Rnd at the end of this time his eondilion wa« unimprovel The great sephenous 
tern m the lower leg was remoie) with eapoiure and divi loa of incompetent perforators on 
the me hat and latent sitca of the leg Fonowiag this he ei.ain <howet improvement fer a 
fow weeks hut recurrent attacks of superficial phUbitis and telluJitis persistently occurred, as 
oeiated with ulceration m the involved area The intlaoimatory attaelce subsided on bed rest 
Kith antibioti s but Ihev would recur with actitity in spite of the usual tvpe of eompre aion 
ire sings In No'etnlar, leiS the fiareups of iDflammaiioa oLCurrct whenever the patieat 
re umed ana activitv nnj the induration of the subi.utaoeous tissuis was unaltered or pos 
siblj prngreasiae The ^ero pui»e legging was applied and t!>e patient was made ambulatory 
In one month all ulcers had heali t, the sodumtion of the subcutaneous tissues was begincmg 
to softeu up nnd the patient had had no mfiamniatory attacks Fj the mittle of January 
1943 the piiient returned to his regular work at which he has eontmueJ to fie present Al 
though we know by inen«urcment Ihat there is serious incompetence of remaining eommumcat 
mg veins* the acnous stasis t alequotelj controlled b> the 1 gging Undoubtedly this pa 
tient could have been savid four years of onemjluvmcnt by tht use of this method of treat 

11 F n 44 year oil truik driver bai a rather uuiLir uiitnl history He had large 
var/cose ions on the right leg In Fdiraaiy 1919 he had an abrasion over the anterior 
surface of the right lower leg followed b> dlcinition ant infection and associafel with swell 
ing of llio right lower leg Mien first seen this had persisted for ix months without im 
♦ I, t« ]ie continued at work Examination showed a major degree of incom 


In live weels the ulcers had completely lui ci ^ , u-v 

them had cleared up and the induration about the ulterated area had greatly diminished This 
patient 1.^1 

beared up by the treatment vnthout lafTfenug with his activity 
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tlt*rmatitis \ihtn Iht tliiinnt of >tiMs mtiioiiu }■ \n |itioM ilh 
Ihi flpiiunts (if iiifpitKin 1 ulprni or liliii.ux hut to Ik hroii^hf nndti (on 
trot ])^ piier^efic tnttnuiit in bed litfort flu is ipplied Sin h in 

Minffs (if (xfri tnch rtsislTiit infections nrt «« Inliou (|mf( rnic Oiuotlid 
((miplintioii winth h is nnstn infietiutnflt in ((mjuiu tion u itli tlit list of th< 
le?2in. Is a dilTusi papillart eruption of flu skin pirJienl irh ajil to ok nr 
iliinnjr warm wtnJhtr In two instnnets ttt Itlitti this condition ms dm to 
n iptisitiMfi ol the induidinl to sotm in„rtdunt ol tlu nihlitr When this 
occurs It {HI Ik prti i tiled li\ m lasiil ilin„ I u« r oi im it pi jstn or 1 1 ilojiham 
hflwefii the bhidiic r ind the skin Vlso in urt wiirin ithei some p itu nts 
deielop an excess of pirsinntum which im\ irtilitc the skin Thiseiniisu 
>11' lie preieiited }i\ weiring nn und« rsto« kin„ with n luir of (tllu cotton 
"niiiu-d shout It under tlu l(,.i.iiit. 

'Hen itncms sfisis is lontrolUd h\ tlu iis» of tlu It.^in.. this Ins to Ik 

pntinued nideriiiitih wlienevtr tlu pitienf is iiji ind nhoiit Howitei we 
‘■"e foiiiid thit after the tontrol of the ulccnfion ind induution the pi 
I'lit tan le without tlu pneiiimfu pnsMire for i Irutioii of the dn This 
''111 uiiildtil 'in fnmi oru tut loniiotiui luit wt would c stim ite tint 
IS intcnil would usujilh 1 k hetw««n 10 md i) i>ei itnt of Jiis ictnit' 
u-s most mdi'iduals couhl prolnhl' In without sueh supjxirt for one to 
tee hours m the (\timii. for ( \iniph This is ouliiniih not too import iiit 
*' l>itnnts hut IS niiuh niipmiited lu the woiiun Ot touiNe sup 

r«rt cin hi. dLsptjisod with wheiu \ « r tlu le^ e ui lu < li \ ittd 

onfii recentir, circ Ins Imn tikin to t\«lu«U tioiii sui h tieitnunt in\ 
lo^ t"*'**^ of a major arttiiosehrolK elenuiit in tlu (ondition of the 
er legs Thts was done bcciine we ftind a deletenniis effett of flu piis 
how^ 0 ” ll'e wntUr these conditions A recent ( spenence 

"ner kids tis to belies e that if tlu re is in clement of 'enous stisis in the 
wer eg its control in this m-inncr nn\ be licncficnl in spite of tlie irtcno 

^flerotic compoiuiit 


oil 


janUor ou leU J' lUS ilroppmt nn n li nn on his Kft shin 
urfa p in several pKe«s< The aim «on biesnie inf-eleJ iin 1 lievelipcl into nil 
hich fail 3 to liesl an! he has not heen all to work sin i uijun Before 

oen»>omt mmp« in both hRs nt night an i a feeling of co! 3 

e feet an 1 he pr<i1 nhJr hail hsd mil t lepen i nt ankl eilecn I ul he hjil not oh 


AianiL). th 
inloleat ul 

>«i]ent he h^ronlv 


“■nMjiny ui.eration 
n eisminat; 


lee lie I'" 1 «" «l<er 2 Iv 3 cm on the 

"I the u'cers in the fcgioij of the left jnternal 

“t «(ron1 lower l«g8 was pigmente 
fKill open uleerntel stnt tm tha m »»,■« 


3 cm on the anterior surfaei of the left lonir 
lalleolu The skin 
iRinentel cru«teJ anl enlmg 


"H rhri. ? ^ uleerale 1 •] ot on the pj tenor urfaei of eicli lower Kg There 

art rieC o ' e<t«ain There waa no pot alma felt in either Jej, Ulon the femoral 

P'>*ition "nation isehenne pall r developi 1 in both feet anj on 
"'0 Urate Mjilltirj eireuHtion on loth 

hft w the kft leg anl there was : 

irlep particulirly about the niter" 


mag the horizontal 
There wort 

met purpli h cast to the km u 


''"n markel aHtno clerotie changes in loth lower legs with definite 

'“‘'J also a ® naiition to this he had po Itrimintie ulcers on the left I,. 

eoraponent of venous stasis On the po. ibiltty that the litter might be the de 



SCOTT 'M) B\»AKO\ICIt Su«rr 

rVemexT l)«9 

efftct oil the lieiimtitH cnn iisusll' be o\cKome lij two niensitres (1) the 
nctne troitiiieiit of nnj iltnunt of liingus infection in the skin, usiinllv half 
strength Diseiux nmtniont is for Ibis jnirpose (2) the absorption of 

nii^ innistiiri from the skin, a cotton uiMlerstnckint, is wotn umler the legging 




FKr H-lllu 


and >f nceevsarj- a lai^ 
legging is ipplied * 



which the auxiliary 


Tli««« 


•r of Cellu-c®tton is wrapped around the leg before the 
These meisures will wsinl4 snffiic to eonfrol the 


\I\Ols MXflMKTU IN niMM INTJUMITII'' 


•I" » 


t!friintili> niu n Ihi t Unit itt nf ^tnsiN in «i\ t KMut. i m i |>tiiiii ilh lnni(\ii 
tlfiiuiUt tif inftchoii I uttrnl «»r fuHLUt Ium tn In UrnUklit iiiitUi din 
tnl In fiicrutir tr« iliiniit m liti) Ixfon llic l<,.fc,itu i-* i|ipliiil h in 
'hnpts III vxtniiit |\ riMsItiiit infd tioiis 01*1 Jnlntt rinih rin On* ollnr 
fi'lilientjcii }, I, „ infri«|iHiitl\ in (nnjiini tinti vtith tho ii'i nf the 

i\ t tUfTiHi ininliiiM iniiitinii «f tin Nkiii pirtntihrh ijit to imuit 
' nniic wiKii uiicr In tno iiinIiimis ut IiIhm this < ntnlitinn nns <hu to 
2 "ii'iitixitt (if til, iinlix nln i] t>i vtim iiiLroln nt ot tin riililn r \\ In n this 
"'N’lrs it ein } » puxi ntid In nil uisul ilinj. I ix« r <»f im it pi isln m • t lloplntn 
■elweeii the Miirhh r iinl the skin Msn iiiitix xtiinii ucathi r snnn (iitniits 
' tul.ip an (\resH (if p, rspir itinu 'xliit h in n irnlnt« tin skin This < ui usu 
® ' !»• iirrMDieil li\ Menrmjj nn iiinli r-tiH knit, ttith n Iixu of ( din lottoii 
"raiipet! ahoiit it nn.l.r tin I(C|.i»»- 

^\hui \iiioiis stnsK is (ontritlleil li\ llu iis» (tf tin !i}.uiii„ this hns to In 

iiniei iinUfiintdt \t|nin\tr th( |>iti«iit is iijt mt I iiUout Ilout'tr w« 
tie' I '''*'*1' tmilrol nf tin tiUtnitioii ntni iinlurition tlu pi 

uill *°l' iJn piitiimntn prassiirt f«ir n li iitinii «.f tin d ix Hits 

fhu fr“"> “tit t Is, It, uMitInr Uiit xm xmhiIcI rstimiti tint 

Thu Hsiinllx U, iKtxxdii |t» and pci ciiii ot Ins ntixifx 

fh? ^ ifidiiidnils tstiihi prolidiix )h xxithniit Midi siipj„irt tor one to 

tilth for«\nn|»U rills Is ordiimi ilx not too initiort lilt 

no t * "I'l*’’* ‘ dt diui*M sti]) 

jortcati Wdisptnsdl xxitli xd„tn xor tin 1,^, ml., ti,,-,!, 1 
one sh**' ’’“•”*' 1 ' liw Utrii tikui t,. , vliitU trom siu h tri ttiiu lit nix 
loxxe 1 nnjor nrt« nos, lrn»ln dimiiit in the (onditnni nt tin 

stlr< ^ / p- Uecnisi xx« ftartd i dili ti nous effu t «if tin pns 

howep I conditions V rueiit i\|icmciki 

toiler 1 *^ '’•■Udi til It if linn is nil tUiiunt of xenons st ims m th« 

xtU,. /*' ^"htrol 111 this nnnner max Ik iKiiefiiinl iii spite of the nrteno 
'icroti, oompon.m 


“‘3'-! nt u! I f*'*'’*’ t s^mo uifTtiil nn 1 ileveloptsi into nn 

’^e •'s-iienM 'V 1' *' *’“* ** * *” **'“0 •uj'o'v t re 

m (lie f',V oe«,Mon»t eramjs ,n I >th 1 t.s m nitht nn,l s fr,tm„ of coll 

**'Oflanrui erntio Pn>'"«'l»- hat bsj mill Jipcnloit nnhl eii,mn i ut lie ha I n t ol 

XMlh sm.^l'rrT hnl nn ut ,r _ It •» cut. on tUe lint nor urfae, of tla I ft Jower 
'*>e ahot .'’7,'” of (be left internal and etlernal msllejlo The ekm 

tlrujiiy *“• l«k"«ntel, , ru te-l nml cnlmfr "ilh arens 

'htht di-t-J"’* ' • folonth postorwr urface of etch lower lep Then 

’“^oc, Oa cte,*, r’*''"'' There was no pul atwn felt. ne.lhtrkc below th femoral 

P«>t.on ,h„e „ jMor d telop. I ,a boll, feet OnJ on re um.ng the honrontal 

®*'’l«dte c. ^ return of eapilHrv rireuKtion ,n loth ik Thire wirt 

l-ftW^r, "* " '■ rxirp'- h can to the km m (he 

It « ^ P®'^I'eutdrlT about the nl ers 

“•'d'l Imt. ttanii. „ b.ii, i„,„, „,o. 

“"3 also - , '•®“ '* adliti n to this lie hsd jn ttnuiimti ulctrs on the left w 

disponent of renoua naa.a On the po Mbil.lv that the latter might bo the do 







MNois mmi’IIxth ‘'TV‘‘1s i\ iowh iXTiiiMirns 


l<r-i IS" f»ctor in llif failufp of (! o ul *n to L -n] nn \ r i j ulw «a nn 1' ' ' 

I'ft 1-c OR ril .. l-ip Thr.-< Utcr iho ul or. roar the mnlleili ha 1 l^ith hrili 1 an ! 

‘‘f Urp-r «J cr In the t)irl of lU «n!ori r hnJ t«s r. r.-O in nrca I j nt l.n t 

II 1 ^ 15anl]rtl Tl o ul or ttoiit on to romp) rlioaliu" 

It nti lx iNnnilth stntul llini m spito «f ii tnnrkid nittriosdirolic cl< 
nfrit lh» i!c{,r*c of |ins.Mirt ns«xl to minoini tlu %«rioiiR stnsis has not Ixin 
< rtrniriiial niiil it Ins snnu*! to l» atr% litiiofuitl m tin licalinj: of tlicsc 
n lorv I’mlnlih nn nrtrrioRt 1. rotii tilrtr utuonipiKittiil li\ nn% clonuiit of 
vemas lumltl jot lx Itinfitr.) li^ iht um «>i tin ptnnniific p^l^su^( 

tnou"hf\ui this nsMunptioti mi\ In imtnu 

rosct-i stoNs 

1 \ rinius stnsis m tin lovstr t Yin iiiitics in t% lx <Imiu iistr tt< ■! < liiiiralh 
"^vtn uhrn j},, siiptrfiml m ins pin )>« m itln r Mt n hop f<!l 

- 1' thp ipplipitnm of jnnntnitn pr.ssnrt miili to piil ift 1i\ nmsonhr 
fortraptnsn lMni<ln«liini ntnl \pnous stasis Inst 1 k«ii tfTnfntls iontrolli<l 
t" urition if tin snl {iitmcoiis tis-siirs Jns litn rnlurixl iikirs rpsistmt to 
f?atrient In ih* usinl compn-sssn.ii «Jn-ssuics line licm Imlnl nnd ripur 
«nt altueks of ppllului, ntnl phk Intis lia\t l« t ii < nrhcfl 

The iiijiirniis pITiPt of iiipompa ti iit pirforifops i m In oontrollcd 
'uthfiut optntioii 

^ ''tisM (Icnnititis rciimrfs sp.< 1 1 | pn t uitioiis in this form of tn itmint 
, ’ M'ff^siirp of "mm lit. hns Ixui fouml opimi il in most pisci ^\llpn 

ll't* 1 p\« 1 of the iinihstli ^0 mm Up m an luxilnrs small 
"‘Kilfrniai leiUsirihlc 

t«s| I S-slOS 

I’f M K -I), UtiVos. ham! 

of ihi. tng^nifi 

^“hunr.! ,el.p.)«,outlon 

•nt th * "f I fr urc (In inp in r.rinin ronhtxms has Ijiip I ren noil TeeoxniK'i 

mofilr" >. t« . t •' •onitsr to that of thr aimpl. nnd com 

*''»r it^h ^ "'iT ' *''* *'* ^*** '* pomtr 1 out bs t>r 1 a lakOTicli amt Pr ‘icoft how 

"hctliff *' ■‘hanlRk," < of j to. i tint • rontrollrd an I more riinlv Ji Iriliutel pro uro 
"f not in actual practiro Ihr al\Bnta;;ra outweiph the prealer uniplicits of the 
nain. to to iotorminrd l>\ ] tactical eiprncnce 

inlcri I to tho c of u from Ihe deep South is the t!i rooifort a sociate i 
ch a (toMce >n Ihr rummer tine and the con eluent effects of in 
Inierl thi i« one of the ol j ctionahtc features 


I are to la eomnunlcd for the 
d tier for (tosilmp n eonlrolli 1 eteiilt ili tnbuted 
of a SMniwhnt l■l>n■iar detieo which l>r Itetertv Poiigln. 


*'* t‘ bailrf-r, ,p,_ 

I articular ii 
’'■th the woarnn, ol 

'^avl p„ i„,(,on 

«l>c etait) 




the hot e 


»ho h, 

la m 
Of", 


the 


ririiculai 

ures ID ,i,e ,, 

>5 effects e m j roMi.n" 

The Oimeuf, 

rra on that 


taSTc. amoii" patients who mu t wear the bandages for long period, 
nicr c n on It tun. hr of intere t to ob erxe here that among patient, 
nipnthcctoin. a. part of the treatment bccan e of a ociatcd etce .i\c 
e olpectional U fralurr ate grratl. miiiimirel probatdi due to the ab 

nice in eoQsldem 


ire dre ing or ila tic supportue 
t of I j.tphlebitie leg uletrs is the fact that while .uch Iherapr 
liealiii(, of the ulcer leeurrcuees are eoinnion after it i* tlis 
in thi problem is the roaintcnanee of healing It i. for thi« 
like other, ha.e attempted to u e seHatn epcratiie proedure including 



orr \SD «M)\KO\IC!l 


')S(J 


PMiii athectouo ami oth^r nipa’urp directeil tonani Jmproniip the luial circulation ami 
correcting tenuua inoufliciencv In this ronneetion it niai he of inter? t to present bnefli 
the re ulta of a recent analvnis of our etperienee with _4f ca c« of thu kind with follow 
up Ktulie« of «ix months or lonf^er Convrtatite measures alont with priuian emphasis 
on pre «nrc <1f««siiii.s urre ti ed in ii per cent and operative proceilore« including sim 
pntliectomy were emplojed in the reiuainder Jn the former group definite iiiiprovcinent 
waa obtained in nbnut per cent of the cases whereas in the latter suih improvement 
was secure! in about 5“ ler cent This 1 ecomes even more significant when n is realized 
that tho ofcratiie procedures were iisualh emplited for the more severe ia«ea while the 
con criiitiv iiicthmls of thiriipi wire roost eoiumonh flljlic t to the mil 1 cas 



TIIM\ \ I \(U S PIM sM Kl TK | \s\\mH(>l» 

OV M Ml \Tin\ nF \ mMi i»si \ I INs 

Ti'isr \ \\ Jim \J I) • x\ji 1,11 mill) \\ \|(ri\ M J) ♦ \\ ! 5 oxiu n\ M 

'T'HHII- nn t«c> rnuM-, of \imnis \1nMs of tlu lowir ixtnmit' in 

1 'le n^ull Ilf liHfll Miio)]^ ilivtnliis T 1 h\ an iiiihuh] i tt m v .if tin Mijur 
fpial or Mjihtiimis swiitti Ilf Mil)., ilui to turm*' aii'l iix umpi t> ii< \ <if tlu 
or fiiii(ini{H>iiIiti il v\st>m of \»iiw iliu to ilmiui of ii-' li\ 

pMdiitis' » Tiip iil«)itit\ „f ]iK t| faiiorx ri-^piitisil'li Inr '' in|iti»tns in \iiioiis 
'■IN nrii,l\ luiMiirw ninl fatit.u« iiinl tlio-.i nsjN.nsilili fur its (iniiplu i 
ti'Ts MtUfK is],ni-) {luini ntation ntiil iiln ritton of tlu skin ln\» r^i'in ris> 
to niurh ''iHriilatiiiii n<iii)iiiis' li Is in> lit mm. 1 Hit h inj'li itn stasis wlm li nu in', 
s t'f i'hl<xm isiT olha ,i„l, |)s 1 hoin|isain* ,lrM) utt« tittnii In tin mli nt niti i imti 
I'aninilarl) In fniui O.hsnir Ins isiml l!i* ilnnn.i niisisl |>\ nrliiin 

"]'■> m iliintu til. iiKin anito iiliisi of titt i}miiTilHi|ili|iI)iti( prmiss 
3'«k Mfius 111 hill ruldl nut siu«isslull% liM il nnn\i I of tin >• inuis |i|ihmI 
ln\t known (ha nlutlur «ir imU it is tlu iliriit i lusi ut tin 
fonii.liraii,,,,,, an IhlUt* thouJil nn«l Mali.irmf' hisni'M. nmilK i itij0msi/(«1 

’n 0 immn ij tmous (■n.ssiin « xistn m miuius «t isis i>f tin lnwi r i Ntn iniis 

lot ixKt (1< Riiitiiin (i( th, .1. rniui nil lit Mtnuis prissun in iliiiiiil 
'iWiiLs stasH Mas njipiM ntdl h\ Tn ii«l< hnliiin. ainl In I’lillux aiiil mis 
ijii mtitatui |\ |i\ Ihs-olur' nml In ^.,, 1 ^, \ihins * mil ^ « il itnl 
hid also thriinti imisirtnnt li.ln .m iln iinssiiii ilili ts m tins' 
•^‘Ti'lltKlIK 

If l'ri"vsuris nn itu isunsl m tin suiHrlunl vtins tiuti is in* ilifFirnui in 
l'fi"s'>iffs Utwttn ti'irtml <\tniniiits niui tlunt snfTiriiu fn*in m iioiis 
"“it'i'liiils an til tin muni1i<m |uisiii<m ni wlnii tins ait iii>n lit 
I't tl‘i fnrnn r stttniMiii iiii nnssun is t.^u il i<> tin minn «1 \ui"Us 
"’'li't'I'i il ni tin luii'r t«» tint j.rtsMin jiliis an un n nn nt 
fi l'''iri»stjm« imssim of th. t.iluiuii nl ht.Knl h.twttii tin 

I’omt t.st.sl Till nhh.irmiltit in tin i\tnmit\ with 
ii'ins ' « ilkiiu wlnn tlw prissiirt in tlu siijurtunl 

MK til xahiilir iiii'(im)iiii IK X falls x»rx liith i>i mn a nM or «x»n 
I'lel " *''*’* I't tl>‘ norm il iNtrtniitx a rxpnl fall takis jilirt in a 

rohresciiti J hx a (mint simuwlnn Intxxttn tlu iinlnuliul s Inji ami kn<t 
Unss'i ihm, hixi me istinil pnsMius m tin duji sxst.in Tlux 
inilKirtaiit olisarxilum that tin pnssim llmliutts .hirin^ tlu 
Ov*- ' * I'i’‘‘ssni. Ill tht iiorniil txiunntx dois not um or tail 

"urc* 1“ tl'* I'fWiUlx xxith ih.ji xejuius nlistim tmn iwwtxii 

— _*’’ *1 l>*si_rissi\t risi (if (insstirp in tin |M>phi.ul vim (hirmi. i\(r<H( 

, 1Si*,li h^i , 

,,f> IHre tor IS f «rt nrht if Mr licine nn I Cur 

*' In ibilitt f r tlir ij inlont xiressrl or 


Xlnilnl t Bii It II npitti XXe I 11 xbur> 
tvirlai , ^rnlce Xrlrrsn Xlnilnl iiatl i II ■ lUI XXe t K 

n Horviir I SlnUesI r.rh 1 C I lluiitnn Jin 


Xbirv Ms 


wnrrF \nd wark5\ 


OSS 

111 a lueMoiis cuiiimumcdtiou wc luit, iLstubid a list," cssciitiallj a 
IVrthes test ivhieh can be read jji mimental aaluei, m -which these punaple^ 
as thej lolate to tlic auptifieial aims arc applictl to the e\ahiatioTi of clinical 
cases 

In that communication the technique of the walking venous pressure test 
w H demonstrated and average pressure values for three tvpes of catremitr, 
normal varicose, and i>ostphlol,itic were presented If the zero point for 
measurement was taken ns the rcstin^r erect venous pressure (REVP) the 
mean value fm walking erect venous pressua (t\T:\T) was found to be -51 7 
cm in normal — 2G C cm jn taticosc, and -1 S cm in postphlebitic extiemities 
The mean values for walking with snphenous occlusion (W EVT'sO) were -45 2 
(m m normal -57 2 cm in varitov., and 07 cm in postphlebitic extremities 
It was demonstrated m a group of postphkbitic extremities that femoral vein 
ligation did not consistcnth improve venous function as dcinoiistnted by the 
test There was also little evidence that obliteration of the superficial veins 
m these estremitics would tend to do so It is the purpose of the present report 
to set forth further observations on extremities with venous stasis with par 
ticular reference to (hose suffering from pure variees of the saphenous sjstem 
without involvement of the deep or femoropoplitcol sjstcm 

Over a two jear penod, walking venous pressure tests wcic performed on 
119 extremities suffering from venous stasis Of these, 21 were postphlebitie 
md 98 were purclj varicose in origin Puring the study we have sttempted 
to answer several controversial questions which fiequentlv apiiear in clinical 
discasstons over such patients 

Diagnasii of Pure Snphenous loners — Although the diagnosis of pure 
varices of the saphenous svstem can casilv he made when there are no com 
plications such as edema pigmentation, or ulceration, the matter is not so 
simple when these signs are prcsint Several jnethoiJ) have heeii used m the 
past Testing b} tbe methoil of Trendelenburg m winch the speed of filling 
of the veins below a thigh tourniquet is noted when the limb is clnnged from 
the elevated to the dependent jiosition and bv the method of Pirthes m which 
the speed of emptying of veins below a venoua tourniquet in the thigh is 
noted when the patient walks often diflieult to read in the presence of skin 
changes or edema ri„ 1 presents the data on 21 postplileintic extremities 
which were tested bv the walking venous pressure method In 11 of these 
21 extremities the gtncnlh aeecjitcd Perthes and Trendelenbur„ tests were 
not clear and the diagnosis was settlcvl bv the piessure leadings 

A lii'torj of jiast phlebitis is ot help in making a pnsumptivc diagnosis 
It 18 not, however compieteh reliable This wc have noted to be particularly 
true in patients wlio develop phlebitis following fractured femurs m which 
the apparatus which immobilizes the fracture tends to conceal the acute episode 
of phlebitis and the subsequent swelling is attributed to "posttnumatic 
edema and not to thrombosis This occurred m 2 extremities of our group 

TJie appearance of tbe limb J-> often taken as a means of making tht 
diagnosis TVe have found this method totally -nnreliable Fig 2 shows the 



O0&0OO0000O&OO 



Mtan— Nprinal-*l.<vtl' 






AMIin \ND W\HRI S 


OSR 

!>». ftt r IW 

III a priMoiw LoiiuiumKdtiou ml Ium, dcstribui n tiNt,' esseiitnlh i 
Pcithes test whuh citi bp reiil in niimeiicil nines in Minch tlubc pnnciples 
as the> relate to the siijicrfienl Tuns nn* apphci] to the ci iluatton of chnical 
eases 

In that communication the technique of tlic mlkmq icnoiw pressure test 
was (lenionstr-itci3 and nieragc pressure mints for three tj-pis. of extremili 
normal larmost and postphlclntie, wen. presented If the zno point for 
mea.surcmcnt was taken as the restm, erect lenous piossure (RE\P), the 
mean value for nalkin^ ueet venous pressiin, (^\ P) was found to be -51 7 
cm m nomni, -2C G cm in varieose, and -1 8 cm m postphlebitie estrcmitii:. 
The moan V alius foi wslkinR with saphenous occlusion (WFVP-sO) were -4o2 
cm in nornnl -572 cm in varicose and 07 cm in po?tphIcb:fie extremities 
It was demonstrated in a group of pnstphlelutic cvtrtmities that femonl vem 
ligation did not consistentlj impiovc venous function as demonstrated bj the 
test There was also little cviilenec tint ohlitcntion of the superficial veins 
in these extremities would tend to do so It is the purpose of tlic present ixpnrt 
to set forth further ohsorvatioiiv on extremities with venous stasis with par 
ticular reference to thaw suffering from pure varices of the siphenoiis svvtem 
vvithout involvement of the deep or ftmoroiiopliUsl svstem 

Over a two jear period walking venous prissun, tests weie peiformed on 
119 extremities siiffcniig irom xenons stasis Of these, 21 were postphlehitic 
and 98 were piirclj varicose in orit^in During the study we have attempted 
to answer sevenl contiovcrsnl questions which frcquentlv appear in clinunl 
discussions over such patients 


Vinffnmi of Parc haphenous lances — Mtliough the diagnosis of pure 
varices of the Stiphenoiw svstem can easdj be made when thcie arc no com 
plications such as edenn pumvntation or ulceration the matter is not so 
Simple when these sijns art ptestnl Several methods have been used in the 
past Testing bj the mothoil of Trendelenburg iii which the speed of hllmg 
of the veins l«?lon a tliJffh toninKjiict is noted wJien the Jimb js cJianged from 
the elevated to the dt pendent position, and bv the method of Peithes in which 
the speed of emplviiig of veins below a venous toiirniqiitt in the thioh is 
noted when the patient walls is often difficult to read in the presence of skui 
changes or edenn Pi,, 1 prustnls the data on 21 postphlcbitn. extiemitie:. 
which were tested bv the walking venous pressure method hi 11 of these 
21 extremities the gcntrnllv accepted Perthes and Tiendelenbuig tests were 
not deal and the diagnosis was settled bv the pcssure i.admgs 


A historj of pist phkbifis is of hdp m making a presumptive diagnosis 
It is not howcvei completely reliable Thu. wc have noted to he particularly 
true in patients who develop phlebitis foUoWing fractured femurs in which 
the apparatus whidi immobilizes the fracture tends to conceal the acute episode 
ot pHebms and th« •i.ellms » attr.butccl to po,ttu™atia' 

ejema mtl not to thrombo... Tte. occorml m i cMrra.t.ca of onr eroop 
TUp anoearance of the limb K ^ ^ making the 

diagnosis We have found this methrnl totalh unreliable Fig 2 shows the 
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'ralkiDs 'tnot^ fifpssun Idts «n 7 p\lrtmiti(> which hiii nhma jiunu ntatmii 
and ulciratinn Thi'vi ixtnnnhps woiiM hni Km iinutiOMHl h\ main on 
Ihfir appcaniH-c alom aslvoin^ )My^tpliIiI>itii Tin I'c rllios and TrtinK !mlnir„ 
Ui'jnithoiit Kinht nf dintt \muiis |msMm*s ilnii<iii>.tratr<l iomi>oti nc\ of tin 
deep switni in 3 of duii 7 Tin \\ ilkini. \tii<ms jinsMin nuthod luiwiiei 
''■as iiocess.in to ni iki tin diii.iuiM'* in tin otlnr 4 

^CIm-rapll^ has Km lulpfni hut i> not intirili iilidili 1 i'_ » snows 

'etiovrinis of thru Injhs oin which (Kmoiistriti's no fillin^ of tin fnnornl 
'■cm lu the tlnuh oin wlucli di inoiistratis piMr fiUin.. atnl oiu wlinh limion 
Mrates noninl fillin'! Tin first iml third p iticiits hid postphlilnlK duin^oot 
ihe dcip sistcin ns is i\idcmc<| h\ i^uks » k iiiiiiiatioii of tin i n>ss sii tioiis of the 
'''•I'<‘rh< lal fcninrd \tms tin mumkI cxticniitv was inireli \incosi 
of the 1 1 \ino.rims winch w* hm pirfomii'tl in our ^ron|> of J1 i>ost 
I' < ntie iitnniities ln\i shown iitlur |MH»r filliii^ or no tiilin^ of tin fimonl 
Vein h\in though tlu \mo,.riiiw Ium MxirduiHted will with \mous jirtssiirc 
tills ^roup wi hut iKxir hit loiiluUnt that no fillnu nr fillinc 


findin"' 


'I out 'ismli7.ition of \ah«s mn not K dm to « titnj>onri whtm of a 
iionnal Tenoui circulation ns to which sisi«m the sitpirficiil or tUcp is „oiii£r 
0 a«ept all or pirt of the contrist nnshiim Tin w ilktii^ stnoiis prissun. 

ronsc Is a pirfortiKil under fnncliond conditions 
rel of the feinoril \ein dircdh nt the opirntin^ lihle is also not 

fdinnal vmi libitum for postpliUliitic 
Thi*^ p'lirin! nppcirniuc and pilpihh lonsisieins of tin miii wert nornnl 
our* ^iioli so tint nt the opcnim, t ihh wi imiucdiatele fearid lint 

"alktiu 'etienis prcs.sim tests had misled iis Tiff 4 how 
110 1 flplHinino tlnse J \tins jus-smted whm cut aiross nud h l^es 

hme^V' pro'ions throiiihosis with later leeainhr itioii The duration of 

thcl'V'^* olnpsed situe the IhrvmKuie ipisodc ennnot ht used to explain 
liad rcietion in the \ciioiis wall in tithe r eif these palunts One 

We iia^ Phlehitis 2» sears the other I scirs prior to operation Ci>n\erj>eh 
scconl^ ^ pitienl with tmre \ iritose xinis who had so niiieh 

about th^ 'iiftttion m tlie calf with elmmie lemphaiuitis that the siarrm^ 
a ma vein in the Rroiii imeh it ndhtieiit to the femonl luterx in 

tion to In clnnchristie ol the postphlehitie condi 

"'aphtnom ' patimls wnlkiiic xenons pressures were oh inctenstic of imre 

'onsulcreel tluniore that the xxalkiiv 'enems pressuie test lias 
XM11 ^ ■'‘^I'er method tlnn anx other of mikinj! sure that wc art dedin 
' pure nuompetentx of the saphenous sxsttm 

bour^d^iT*** Hcments of the Siiphetioui irc linohcd — 

"ere nn ®'‘'vemities with piin saplitiious iiicoinpitiiicx had xnriecs which 
i'e the t'"- *'-> •» ciistomanlx thouRht to 

<e5t to f siphenoiK \em Imt xxhich wiu demonsfr ited bx 

It is tr*^ \i^ eiitirelj to iiuonipeteiiej of the short siphonons xcm (tiR 6) 
ue that in all those pilicnts shoit saphenous xtm ineompcttnex" had 



990 


wilin A^D 



W6K PM JER. THC 














\X,'b TF<?T rOK \T LOTION OF \ VSUtHF gr), 

l>een susr^vstul tin Trinildiiibu!^ ami Pertlus ttsts prioi to tla « ilkni„ 
TfDous pro^Min diti nmintions Tht dirwt im ^^u^tmults pi%«'ii ho\\e\ci 
’itne to ft,tal)li>Ji tliH as a dcfiiule fict nul to tuition tlio uii\\ar\ who miglit 
overlook inconiiieltnot of the Miort viphtnons mui whtii the v iricit ire on 
the mednl fnec of the calf Tlurt wen li c\tnniitits which sliowctl rociirrenci 
of b\-ni]iton\s after pretious siirgiiw lure or elstwlurt and rettned ‘itudv b\ 
the walking vuious pnsMiu test hixi of Hum lintl definiti mconijHttiuv dI 
t e short sjphmous stin which Ind lieeii prtsiiin ihh overlooked in thi original 

prcoptntiie examination 

Incompetent veins eommnineatmi. lulwtHn tiu siipirficial and diip sv stems 
ot Cf than internal and externd snpheiums vtms luvt been oct isioii'ilh oh 
^6(1 m the thuh The tvpe of extreniitv in whieh thev ocinsiomlK hteonu 
itnonstrahle h the oni whuh Im unikrgoiu lon^ siphcnous vein ligitinn 
'f m the fimorul trungle and which at a later ditt exhibits no tall in tht 
'va venous pressure when digital occliisum is applied in this rtgion but 
'w^sfinw a fall m pressurt when it is npphetl nt tin ftinoral condvU (htc 7) 

*’ ineoinpetent eomnuinieator here is ohvioiish in tin thigh 
m 111 '' V ineomjiete nt eominniiicitinL, vtiiis in the calf 

olu ”’'‘**bip<.tincv of the deep sv stem such iniompitencv would 

. 1 ^ ’^^tt’^'t'^tfateel |i\ a \\ !• \ P wlmh failed to fall on occlusion of the 

whf 1 <hort siplunoiLs nt the popliteal spice but 

f ell on occlusion of the \<m at sonu point in the cilf Of the 21 
^wniitios shown ni i m winch tlu pressure did not fall on ‘“iphenous 
disciMxl dix-p veins wen. thmoiistraicd hv pathologic 
vein ‘‘peeinicns on all of tlu 14 pnticnts who received femoral 

where^'^V^^ otlur 7 3 hid hid femoral vtin licntioii pnformed else 

filling of the deep svstim bv venognm and 2 had a sugcostivt 
'1‘^ton of phlebitis 

to V ^”‘Porla)it ^ «rtcf* — The tiwi^tiou often ansis m tlu clime ns 

^n* ini '®t^*‘'es which arc not lirge or large vtuis which an not v-irieosi 
tl'e snuusl therapv In a ^l^Knns Hospital 

I'ltient ''^‘'*** I'ting pstients for trcHment an oftm based more on tlu 
pj '* *■‘^''‘*“'•011 that the trcatimni is free of charge than on the seventv 
tmld s Subjective cosmetic considerations also timl to msgnifv 
honed ex soldiers \thcn we first tested such jntients vve 

suranee L\ P of approximateU -oOO cm would give iw as 

rortarif , Pativnt liad prominent wins thev vwrt not im 

true t i^'c justified This vve hsve not found to be whollv 
raii^e h t) ^ ixtrimities whose WL\ P was within normsl 

and ‘ ettrcmitus the svmptoms nlthoivh not severe were annov 

'mprovedT^"^'**^'^ l-urthermore m fi instances thev were 

I'^o^ires of 

from fh slthough the WI M‘ was in the nornisl range thev 

rl "''>’"■0 'epreentod 

fall Thus there is definite evidence of slight incompetciicv in a 
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nortml ut^cmll^ the fall on is customanlj less tlnii on W t ^ I 

We arc pt-rmittcsl to pcrliaiis, that hovMvor priit n fill mvv bo sliown 
bytbe\\i\r Ihi vim is iitvorthcUs!. pirtnlh inoomiutcnt if saphenous oc 
elusion causcb the pressure to full still furthir 

In none of tin. cs;trcnutics with small varuo<« or lar^t iioimncosc veins 
the ^\E\P of which has been in normal mngi, have there Ixtn coinplieations 
nameh eihma or sKm clnnt^es \\t believe tint the evtumitv which has an 
mereasul Tolume aiul weight of hlootl nnv hive svmptoms of fitntuo even 
thoush M >oroii3 walking mav lower the pnsMirc lo noninl levels so long as 
such a pressure resjionsc is prisent, hovvcvtr it is lo-.ic'il to helitvc that tlu 
eitremitv is insuntl against comphentions This nmsiilt ration mi^ht irnkt a 
case for simpli. \eiii ligation without other procceltire m clderK or debilitated 
patients in whom \cin removal is fnred Ikciusc of the netcssitv ol i gcm-ril 
anesthesia or the pos-sibiUtv of a deep thromlKisis To support this is the verv 
common history procured from patients v\ho li ivt recurrent svmptoms follow ui^ 
huh saphenous ligation namclv tint the hcation relit sod svmptoms for a 
vearortwo before thev recurred 

Of till, patients with varicose veins vchoni wt line treated a gnat nun' 
hare had some structural skeletal defect The most common of these has been 
Pes planus Othcre linvt been ohesitv old fractures mid nrtlmtis ot the hip or 
The presence of a rohtively normal Wl-\r in nnnv of these pitients 
hn served to cmplnsize tlu fact tlinl factors vvlmh can c disordcrecl inLclianics 
t5>2r demand a pnontv for treatment which is at least ciu'il to tint of the 
varices 

f’relrcfion -l^ainsl Iftf/h Pr<ss»re Cmiifd b‘f Strninxno — Vdams** oh 
served that after saphenous vein h/itioii the pressure m the vein rose during 
straining to only one half the heiclit thit ii did before ligntion (lU mm of 
tticreurv as compared with 224 mm of mere urv ) A\ e Inv c made maiiv attempts 
to test tile effect of stniiung hut have l»eeu unable to develop a satufictorv 
standard technique Diffuent individuals differ in their abihtv to hold their 
breath to esert a uniform striininj, pressure over a fi\id time and to avoid 
using leg muscles which will emse pressure falls during the straining Results 
00 30 tests Wirt so varnble that no aecuratt readings can be reported Our 
'oipression is however, that tht height of venous pressure nttcndmt on strain 
'ng in the resting erect position is mort direetly proportionate to the stnining 
force exerted than to the degree of eomi»ctcncx of the veins in the lower 
extremity It is immediatcl' obTious however tint tin cxtremitv with iiormal 
Veins can by muscular action reduce such pressures npidlv to or below normal 
sfter straining has ceased whereas the pressure, in the cNtrcmity vMth iiicom 
ment \eins reaches normal KEVP onU slowlv after stmnin,. ceases and bv 
definition falls little below that lexil Thus the time that tht inerca ed pros 
^ures are at work is coiisidenhlj grexter m the Utter instance ^\e do not 
'eheve that ligatures placetl on mam venous trunks act pnmnilv as dims 
against execssire pressuns from above If Ihev arc bcnefieul nt all m prevent 
the noxious effects of straiumc, thev do so hv improving the j.cneril venous 
fiinetion of the limb 
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TkrapniUc CoH?t(fcr(jhoiis— I>iirmp a oitir jHiiod flt the \ctcran'i Ad 
mmistratiun I^o^pltal at Uo'tburx T02 patients witli aaricost a«.ins axpti 
treated Of these, 23'> ln\e Incn openUtl Mi>oii 67 wire ItOted eonsenatne ' 
Of IhoH ors.ntcd upon 2C0 c\tnmit>cs were uiioKt*! 125 of rimiyl 

'‘imple li^ifltion aiul 1 i5 had jmrt oi iH of tl'i \«n"us sastuti riinoae » 
eeci ion or stnppuu l«4t.etions ln\t Inin j»crJoriiic»l onh in n't instances 
TahU I lUmonstrates the incoiurmit WiW •""! m n selected 

croup of txtnmitus on winch presNiin Jttinninntions wirt nine ‘ 

compares tins n uliiv "Uh Ha W 1 \ 1' shorth ,ftn iiRition oi rtimnnl of tin 
reins. In each case the viMutesl rtM*o“'a <KCurre<l in tiu ' irU pustopiratni 
period F,^ g ,1,,,^^ n „rmu» of tests pirformt-d 4 months ^or more iftci 
surjrer' and compares tlum with tlu larU postoiHi tine W 1 \ I 

It IS to Ik. noted that th. m)H...xcs l.iul to ia sluhtK latter followm. 
strippins; prociduris thin foUnwuu li-'tion IumiHs Inllowiiu stripping oi 
otherwisi. rtiiioMn^ \tins hist hun so s.itisf«(tor\ that the rcM%al o t us 
trcatmint hv linton” niust la consiOcrul is i tUhiiitt contrihiitidi > t now 
perform it in all pataiits with sarins whuh irs Kvinptoniatic or hr,,< " 

small mmu-s however wc iinike n siKiial I'oiiit ol s* iriluii„ cinfuliv for 

structural iiosturil or nuohameal nhnormilitus whnh m iv la icsponsiuU or 

stmptoms If anv nre found tluv ore vointtid latou tlu veins me rcmovnl 


Table 1 IiieWvlkim \ t.si i s 1 Krs-,i i » TF'-t iirioi » v 
1 1 Rf \ vios) r MIN-* 


ji* lit,.hlow 
*'2 higliloi* Imrt 
■<L bigiilow 

}<< bi„h tart tioft 


Iiort 

hott 


I iff 

li liorl 

Jje hi„li low liorl 
liort 

J 'L hicli low 
l-i J i(.>i lg« 

} '• high low BnJ « 

I'C high low 

* ‘r. SllOft 

^Oipt tl\,2b li ,aii 
Vnp iWt, 

"Uip »hort 

^'np rfiort 

Strip loDjT 
Strip 

"ip lOlllF 

Strip Initt 


air 


t-trlj 

llnp lohj. 


t-'g llg tion 

t^rip »lrlpplni: 

j results follow i 
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0 TFST FOn M lfATH)\ Ol ' \FI\'! 

iMiiiptom-vtic, medium ni snnll x uuos cim lio kH niimrUMCil ^ 

irfiich aeeompa^^ ptMplilrlntie Misis wc «1«* fon^HUr nro jc c 
tiniess the walking \onous pri'-Mir* kst tkmonstratcs tint nmoxa xvi 
Ifaeficial 

\\alking xenons prcv-nro te^ts are not ptrfoimcd on all patients \u 
ranees. \7e confine them to pUicnts m «kom wc desiri to dettrimne ic 
competenex of the deep sxstem to tliOM c^ticmitics xxhieh haxc rccwrren t 
after previous sntperx, niid to those whose sxmptoms arc out o proper ion o 
(he extent of the xancosi stati consider tint if xxxlking xinous pressu 
testa are not used the best method of UstmR w bx tht pcrthcs nt ler t nn 
the Trendelenburg test The former test is «u»tx fimctiotnl It is simpler to 
f'crform in that changes in position on (he pnrt of tht patient sic not mxo xcc 
If it K us,il we consider di-ltal occlusion to Im n l>ctter inethod of cutting olt 
till, saphenous xoin than a tourniquet around tlie (high hig 1 i cnions ra es 
that a tourniquet around the (high max not oiilx m i postplilc utic cx ' 
hut also in s xsneosx cstrcmitx constrict useful xenons ittmii xxhtress i 
finger presjong on out of the nmn trunks docs not 


CtM'lXRX XXD COXCl tsIONS 

1 The xxalkin,. xenons prxsMirc test xxhieh mensuns tht fill in pressure 
»n the superfitnl xems of the lower extmmtx durmt, walking is of gnat value 
m rulm„ out inconipctencx of the dcvp xeins in situitions whcie moru conven 
lional tests sre diffieuU to exaluate 

2 In patients with pure xineositics of the superficial sxstem it is also 
of taiue in mapping out sites of iiKomivctcncj pnrtieularlj whore prcxious 
sargerx has hxcn done 

3 It Is of help as nil additional iMmiimtiou m dumonstrating xxhetlici 
St sll xaricost, xems oi largi noixvaricosc xciiis arc sjmptomntie 

•1 The teat is not recommended for routiOL use m all uncomplicated 
s-iphenous xatices 

> ligation or stripping of swi»erhcial xems pixes postoperatixe pressure 
'fllius winch arc prulictable bx prcoperntixc tests 


ni-rEBrNCFS 

t Zl»»rJ T 4 onJ tjttjri J F TUc Effict o£ TUroml Oplileli 
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Trentment 


llie Xei 

— -10--0 mar 

Lite Ro ults of F«nor»l TUronit ojlileliitu 

Aeu FncHnU J Xlcl 235 241So3 IWO „ ^ r , 

t iTomans J Tliromtiiplilebitw of the Loner Etlremiln-s Xirn Surg »i 041 oji ig.s 

* TUompson K XX Stulies on lUc Belstion Iiip of li> rmniomxcosis to Ulceratjon anj 
Gaiicrtnt of the I ^tremilies \ »Ie j Il»ol ft Mxl 16 ObaTot 3941 
5 O^h ner \ anj DcDakej It Tt» I' e »£ Xtuo^Wataiion in the Treatment of Xenous 
TlifoinUis Sure Cine ftOUt 84 fjaC*! 1 U* 

r Bhbct A Osyi.e« Content of Wood in Patients XXith Xnrieoe Xems Xrch Sure 

19 S9<00j 19,1 

7 felhel r Du role de 1 m nffieen e \al\nlam dc H sspliene interne dans les raricos 
du menitro infeneur ‘Mmsinc mfl 17 Ji- 
^ Trenielinburg F Cel-ee die Unterbmlnng der Xenft saphena magna bei Lnterschenkol 
varieen lleitr f kUj» Chir 7 190,10 ISOO 
1 Pirflioi 0 org Ueher die Opemtion 3r (Inter elienl el Tiriccn nacli Trendetenburg 
D.-ut ehe me I XXehnchr 21 2 1 5o7 IS^o 
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W U K Alju imcnt of tbc Ho, of Ti«i Hu. 1 m ll.e Ire nncc of Loeal.rrf 

Sa^nineA Il.tU \cnw lrf«*nn« a* VwnA W>th of tUe Croat ‘Saphenous 

Kvjtem Durtoc Ufllltine- I CIib In«>att^a(i in 16 ■J’’ 733, 1937 

II Kito \ Uehcr IViilIniiV W.J ftlnlkni-^wf in iKn KtampfRacm tier ua(«r*a 

J itermifalen Aefa ehir Vablinni 80 11 Si IDS* 

1. AilaniR Join C I tialosi bJ la tor« in Inrt o«< Iein« el lh<’ loner Fxtrcmitie^ 
''iirg Crner & OIjst 69 J17 TJ^J 

1’ Sea! J K anJ Hue ey 11 K Tlio Uv of "Exer.K Tr..f» in Cicnnection IVith 
iMOua IrcMure Till j<ureinims for tie Dflfrttra of \fnou» Obtrwtioti in (to 
Upper »q 4 t,nvker ExtnmUieH Am Heart I 20 Itic I’l ifilf) 

H 1 inton^^R Sartreri of ih> \«i»a of lie Lower Fstvenii(\, VinneMjta \M 32 

lo SSnrren 1. \Ihile i \ >.nl 1 rieher C D Senoux I 
(<*m in Siorriiil \nriro e anti Po tpMeUitie Fxtreniiti 
lemoral S ein I iRBtion Rtrcre’fCC •IlSfl'! I9t3 

III Maltoroer 1! Tn lurali 1 l^i, amt l.)eer> \ Clinienl ‘'jii !y of Thnir Ftiolo". 

Trenln-Mit Piir>. a\n«- A Oin 8« Hllse 10J3 


ptsct VIRION 

P! J RO''*' \ I \r — I Rirroi wirti Pf ISarrtn that the eomrioolv luM 'tonmi^uft 
te«l» fir iRterniioiOR the rompelener of the tenou* eimihtion of the lowtr ettremjfie* 
nrc ton often ineonilo i»c Pr 3(uSh Jfn «e> net I har* lemon trilled (hat niani potiejji* 
with ten<u.i cieney note (n n rtiiU of <oni(irnaa(jon durini; *'1 >upi&e 

jmnition nut that d eainjH.i.xttinn oreorrej on)/ iurinjr funelionil praitioo* ns! exetei e 
St tint time wo iKriaoil \ medioit of OelerminiiiB t1* xennuR pre« ore ehnng • lo the deep 
SDit auperflek) icin< during exero e in the ere.t pimtion. S eliBracteristie Oeelinmif runt 
nni fllitflinixl in the normRl ««t jetl for the ileep an) au{erhi.ii(l rein* An tnlirelv iliffwa* 
rune wan iUsion*ttVe t when thm nm otietrueiinn or \tUuiar meompeoienet of tfie 
msjoT teiM In tint froup tha {irreeuri ro^ dmlaB exerciK nml thul/ rotunieil to the 
I n*i. line during tf*t W. n liit-p emowR iii«ol!i' leney otMtesl wo foonl lotrarenoai pit »ote 
dtterniioatioii of the wpiTfle al \«b« pie o wile nuetuntinu cune honevor when a 
lo.imiiuet WM nypln 1 ahool the iIhjIi to eeneiriel He eaj'Otfieid xeirx then no ohtaioel 
the t'pi 'll in jflieienry eiiere 

In nuMuenahlO en oR we laao Uta able to differeotute o-Ioni/is nf the Otlreniiim due to 
r<Rou« iiKulfliitney from tfie nmninoua firm* 

lOw Dr Wnrnn ha* fartiier demonittatcl that rnicrot j'.TtRWiie iiiea acemente inide 
in t!« ere t po ition nn) walkin |>{ii<<l> the ino»t aefurale tist for eren o.H 

ineompi’IrBe) of (hi. deep veinx Ilia apptw^tion nf tftj to t in iletcrminine tie Ijpe of 
treatment iiieleil la uio't inCer«.«liiig 

I am Buic (hi« teit mil And a moet xa)uatlo ajilieatioiv m the eialuntioa of the 
\eDJUS ireul itinn lU eoinpi n ation raw* The w ual to-.t» a«l eien Tenoerami haio too often 
given tho wronK impre ion owl eome (atieala wlo ere entitJ d ty a liiiatnlity rntirg have 
teen rli»*i('e’l «» hnviiH, aJnjuali. vinoue eln.uJitii'n Throush the uev of (he iisJhmt 
lenoMR ires ure le t as kr riWI hv Ur Warren e iiitn t .-iRluiition of the tenous 
tireuUtion can no'v 1** iletemiined 
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oiUiiTt R (imi. K(,i u s nisv ^ 

KFwrrii \ CvMi lULL I) • Djtroit Mu ii vvd Ri \di h\ M H ^kri" M I) 
\Nn FiifnFJiitK \ Coii»R M I> \sn \nBO« 'Mirii 
IFrom thf I>ep<irlminl (tf '<UT<l<ni rmiirnt^ nf Huh Ji*i Inn \rVnr Mteh ) 

r^LRlM, tlu ppFKKl 19U to 104s » 4ln-,iiosis of thnmiboincniis 

ol'liicnns (Buerger s disetst ) w in rnttk on J** 1 p itieuts at tin 1. ni\ 
Rfspitil It wtij flit (lesinUle to stmh those p itionts in tlio fonii of a follow ui> 
analrsu m nn attempt to evaluate the result of tin. nrioiis tomis oi thenp' 
whkh had hun eluplo^o<l and mort import int to deternniu. the ultinnte prog 
in compaMson to otiur proMoush reported siiics of jntients with tlini 
(Iweaso* • > 

Of the total luuiilicp of patients on whom the ditpiioMs of thronihoan^ntis 
f lfiir*"** ^'"1 made 149 were ultinutiB seUettd on tlie basis that thca 
iimlled the accepted entcru ami had an adecpntc reeord in whieh sufllcient 
'ill aiieli as a patliologx report on remoatd tissue w is aaaihhli furtlicr to 
'Uistintiatc tlu orminal iinprcssiou The origmd diunosis had hem excluded 
‘'' a hr„e tuimlier of the's patients l>\ oxamin ition at a I iter iliite death with 
u opsa aitalisis etc In sonu tlie pttsenee of all perij>licial pulses and the 
h isente of the tisinl situs and aamptoms of thnoiilxmijutis obliterans mitigated 
eauist this diagnosis The disease was undouht^dK pnsent m some of the 
’^<?d patients m this series hut «ert iitih in a «m ill minonta 
Of those patients scleetid fur stmh \ I49> i lOl) per rmt follow up aiiahais 
8s aehicsctl throu_h a writtiii reph to a questionnairt sent to and obtained 
Ilf liMii,.) from frimds or lehtiMs (if dead including death 
1 0 lie re]iortsl and lu mam insiimcs rtiuni xisits to the outpatient elinie 
^or^e'tamiintinn and tvaluation The faitual ditn monied m each lase weir 
disea^^ * nature as to allow a pvmpleie review «l the (ourse of the patient s 
so and rcsponsi to various forms of theripv prim to during ind siihsiquent 
1 studs and treat nioiit at the 1 niveisitv Ilospit il 


patients iii this senes 147 wen nides and 2 were femahs In 
^ pr _ (ases pitholo_ie confiniiatinn of th< diagnosis was ohtainevl Onlv 
rntire senes hid dnlietis millitus and onh 20 (136pereenH 
obht ^ Jewish The c\tn.mitiC3 involved hv lhrom1>oan^iitis 

eraus during the enurst of the patient s disease were as follows In 123 
lower extremities alone were involved Of thesv TO developed the 
^ dateralh 2*^ hid invoUeinent of the nght lower extrcmitv 25 of the 
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left lower extrcmitj In 22 patients the disease was present in an upper 
c-stremitt in addition to the lower extremity In 2 patients the right upper 
cxtremitj alone was the site of the disease, m 1 patient the upper left extremity 
and in 1 other patient the xascular involvement was present in both upper 
extremities and absent elsewhere In 5 enses a definite famil> historj of 
Puerger’s disease was obtained 

TJicsl figures arc strikingli similar to the pattern of the ^llsc^se as onginalh 
nportwl hi Buerger® with the exception ol the meial inudence 

The aicragc age of onset of the disease m the pntients m this senes was 
^4 ^ Mars wth the joungest patient gning a reliahlc historj of onset at the 
ago of ID icirs The oldest agt of onset of svmptonii was 53 years and in this 
patient the signs sjniptoms, and findings were so elnssual that despite the pos.si 
bilitj of a mixed form of i sseular disease he was included in this series In the 
followup analysts howeier ii was found that the stitement of the pifient as 
to the exaet jeir of onset vine<l with that reported in the record of the patient 
It was the impnssion of the authors that the disease mmani cjses hnditsonstl 
at A lime intcrinl earlier than that reported bi the patient 

These patients when first seen, had an nicragc age of 3S 3 xejrs There was 
an average of 3 8 scira between the onset of smptoms and the time ihev were 
first seen at the Ifniiersitj* /fospital All patients were referred hr other 
phrsicians Tn 2 insfaneea in the follow tip analysis, the pstient hid visited 
over ino different phi sicians during the course of his illness 

SIOS-v AVD SV5IPTOM? 

CIssaical signs snd smptoms of arterial oiclasne vast-ular disease were 
present m pmelieally all of the pitients in the senes being reported inasmuch 
ns thei represented a nther well advanecd group with ihrombeangiitis obliterans 
Vans of the patients had been prctioudy hospifalired the largest number of 
admissions to a hospitnl fora single patient being 3b 

Coldness of the invohed extrcmitt symptomatic or elmical, was present in 
126 of the 14') pntients at some timem theeourse of their di cise Thissrmptom 
and sign was absent in 16 patients and no record was ohfnined in 7 others 
Raynjiid s phenomena was present in 24 enscs and eoiild he elicited by exposure 
to lee wnti-r in everv instance All 24 of these patients had well established 
organic ehnngis m the digits and definite tvidence of oeilusne arfennl disease 
Pain in the imohed extremity was present in 143 of the 140 patients It 
was absent m 4 cases and no ncord was obtained in 3 eases The pam was 
Uiuallv classified as constant intermittent noclumal rest pnm paresthesia, or 
pain of ft newntic type Constant pun and severe rest pjin appeared to eon 
tribute significantly to a poor prognosis inasmuch as this tiTo of was 
present mVactically all patients undei^inga major amputation Pnm relieved 
b> local nerve block and/or sympathitie block m most instances responded 
favorably to treatment . , . , . 

Intermittent claudicntmii one of the most helpful criteria in establishing 

the diagn'" , 

34!) patien 
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a fixate in Vccpmg x^itK the more ire<\uetit site of iniolvomcnt in the lower 
e’ctnmitiM nnd the well od\ meed state of the disease present in the patients 
ra this series 

Ulceration of n disit foot lep, or amputntion stump was present in 74 
instance^ Urcctuentls, the iilceratvon was the site of proe^iousU estihlished 
j:aii»renc or had dei eloped following, amputation of a phalanx or digit There 
was an as-NOcntctl infection detp or superfienl in 7G instances an ulcer being 
present in most Imt not nil of fhe^e patients Surface mtoUoment hi superficial 
infection was present in T'l patients infection of the deeper tissues (spreading! 
m 12, and in 20 clinical and rocntgenolosnc ot idcnce of o-'teomi clitis winch i and 
crcatlrinseTcrui and extent 

Fstabbshed gangrene of an miolced part was present at the time of nd 
mission m 45 of these patients The extent and loi‘'tion of the gangrenous 
process \aricd from a dn minute imoKement of a digit to massiie moist gan 
greno of a foot In those patients, with a dra giiigrcnc of limited extent in a 
digit the prognosiis held faiorabls while under contuiuil tare The outlook 
osei the entire course of the disease in siieh instances was UttfA'OTahle and 
particularli so if thv patient continued the use of tohteco in aiu form or failed 
to return to his phiaician frequenth for ohsenation and care In the mtcml 
1940 to 1948 inelusire it was found necess'in to perform a major amput ition 
01 an eiticniita (foot or leg'! it the Vniiersns nospital in onls 6 instances 
lu 4 of these G patients the disease was beyond conservative management at 
(he time of admission and in the remaining 2 instances svnipathectomv hod been 
performed as a last chance gesture for faradsaneed tliromboangntis oblUenns 
uith gatigienc In the last T seats of this -tud\ iu> major amputation for 
“Mergers disease was perfomicd In the last 8 'ears if the condition of the 
patient allowed conscnative fnanagement it the time he was scon major am 
putation was pracitcalh nci^r necessan while the patient remained under 
rigid supers Kion 

Visceral mvolsement bs thromboangiitis obliterans has been reported at 
inircfiuent mtcnals and prosed >u estrcm»*lv few instancis Suggestise but not 
prosed endenoo of visceral msoUiment was prs'cnt in J3 of the patients in 
(his senes These included (bs location) 1 lenal 17 eatdue 7 splanchnic 5 
ophthalmic 13 cerebral Sinee the esidenec was ineonclusise in esers mstance 
little importance other than the itnihnev to have saseular” imolvemcnt can 
he attached to these figures 

StPERPlClU^ SIlGRATOeV PlILEBlTIb 

The incidence of siiperficnJ roigraton or nodular phlebjtis was 50 7 per 
cent m this sei-ies of 149 patients 76 patients basing either definite clinical find 
isf^ *"^**'^' pathologic eonflnnatiott This incidence is somewhat hishcT 
n other reported scries but m is mereh reflect the exclusion of patients from 
* "horn the diagnosis of Buerger s disease "as considered doubtful 

tn the inclusion of tho. e patients who fulfilled rather rigid criteria The < 

V remits ssis the site of insolscment m q patients the lower cxtieniities in 62 
snd 9 patients had superficial phlebitis insol'ing both upper md lower cvfrem 
itics (Table I) 
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Of «!0incnlut preiter ^i<,infic3mt was tbc tliat definilc superficial 

iniffratorj pjilebitis precciletl the sums and a>mptonis of arterial oecliHion m 
16 patients coincided viitli the onset m 46 piticnta, and followed the develop 
ment of vasctihr occlusion {arterial) in J2 other? Tjie time jntmal reJafjon 
ship could not he difcmnned in 2 instance? The phJefntic nnnifestations were 
found to precede the si/ns and s>niptoiiis of nrferni occlusion m 16 patients 
hr an interval as short fis 6 months and a? Jon/r o? 72 months On the other 
Inntl some patif nts did not ilevelop an\ pliUhitu tnatiifestttti<m<v for au vt\Uw?.l 
of ‘10 vcirs after the inanilesfalioiis of arterial oi elusion The important point 
to ho made it would seem, js that jn a voun/r male piticnt with supcrficJi/ or 
nodular phlclutis carvfiil consideration should l>c Rueii to the possibilitv ihit 
the pitient is potent lallv n t nndid ile for niiei^cr t disease In sueh an instance 
on earh diasno'us «ni) laie/ui follow n;> u-oidd lip uel) rewartM h« i sifis 
fnefoij result of tmtmcnt 

T^Birl 'siirericni Isjji»mi 

TotvJ psiicni it? ^ 

I ntienis with {Idet in 6 

I pptr Mlreniiie > 

Ifoicr esirinuir iT* 

ttotli « 

4B 

I" 


of ourornofsl mlsrAlorr Ihrembo 


The itipcrficial phitbitic process in most instances served as an excellent 
ffuiilc to the lefivitv of the iinderljint. vascular occlusion The presmee of 
superficinf phfehilis did rol mitigate ii,raiftst n txowl proRiiosi? with the exicpfion 
that in those patients in whom fri«}uenllj reciirnne crops of phlehitn nodules 
tinded to ihvclop ptrsist nnd miprdle the outlook conceininff nnjor ampnt i 
tions was poor in even instance in the idtiiinte follow up an dvsis 


I flOf MiSIS WITH Kr^PTCT TO SMCLTlTlO’s 
In the 149 pitnnts suhjeeied to n follow up Quid; sis fl914 to 6“' 

patKnts (4 1(1 per cent) wcie found to have suhmitted to one or more ampufa 
tioiK diinna tlu tourse ot their disease Uthousli tin? fi^nire at first planec is 
wot gnatfv at variance with the aiiaivsi? ot Horton in 19?*? which naiM suffffest 
that the prognosis as measured bv amputation hid not preitlv chansjed in lit 
past desade "^niore cntnfll ninivsis of true relitionship denioitsf rales that eon 
sidcrahle improvement in (he proimosis has been o/itawed Horton in a vtmh 
of 948 separate jnlicnts with Buerger i. disease followid lietwcen 1907 to 1017 
<80 per cent follow up aiulvsis) found that 401 of thcM patient? underwent 
imtutflUoTv Bwd th-vt 69 per <ent of the anipufjfiotts i«i oltai the Jos? of a major 
nortion of the estremits (foot leg band) Between 1918 to 1927 71 per cent 
of the amputations were major m nature 1928 to ina7 bi per cent, and 1930 
to 1937 4h per cent so (hat a definite imptmeofent in pro„nos;s hised on smpu 



m oMitovNf nri«^ oni ith«\ns 


inoT 


tatifin ha<l oKiund He iKo fo»ml thit diinns tiu first 3 Neii-s of the ilisetse 
69A {ntients had 21"> ainputitionv (31 pir cent) nnd 69 nquin. 

imputation Dnnnji the fiivt '» \« irs of the disc iso 628 patunts had 248 ainpu 
tations (30") pir cent) and 60") per ctnt did not loqiure amptitatinn Durinp; 
the first 10 \ons> of the disease 334 patients !iad 202 amputation? (59 9 per 
rent) andonh 40 1 inr cent csoapod amputation 

SiU>ert (1935)’ rciiortcd n iiiucli inoia. favorihlc pro»iiosis «ith respett to 
amputation in a personal senis of >24 cases followed oier t 10 scar inters il 
the ineidenct of amputation l)cm„ 7 6 per cent In a prcMoiis siirs es hj Silhert 
(1930) 464 patients followctl in the first 3 \cirs of their disease denionstrate<l 
that 64 per cent had undcr^oni an nnpntatioii Ho later estimated that under 
am cireumstaneis amputation was apparenih unaaoulahle m about 3 3 per cent 
of all eases Silhort’ also rcconled the remarkable ohsenation that m 309 
patienls followed 2 to 10 \tars no amputations were luecssan if the patient 
had discontinued smoking 

In the present seiies the patients umU rgoitu umjml itions were diMdid into 
three groups for more (nticil nnahsis iTable Hi (iroup II comprised 23 
'>epdrate patients undergoing same form of amputation at the Innirsitv Hos 
pitaland m addition 6 patietits from (truiip I tirouj* III conipnsed 16 patients 
haniv tlieir amputations done elstwhcro after lening the kniiersitN Hospital 
iti addition to 10 patients from (iittui's I and II Thus a total of 68 patients 
participated in the amputation group one or more times the greatest number 
of Binputatioiis m i siii^It puient being 34 and 30 in 2 instances Table III 
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Of comcivbal {,rfater sifjnificanee the finilijig that definite superficial 
migratory phlebitis preceded the signs and simptoms of aitenal occlusion m 
16 patients coincided with the onset jn 46 patients and followed the develop 
ment of snsciilar occhision (artrnal) m 1’ others The time infenal relation 
ship could Jiot be determined in 2 instances The jililebitic manifestations were 
found to pieccde the Situs and sjniptonis of nrtenal occlusion in 16 patients 
br an intennl as short ns 6 monllis snd as lon^ as 72 months On th<. other 
hand some jnlicnts did not deselop ans pWchitic nnnifcstafions for an intcnal 
of dO scin after tin msnifeslafions of nrtenol occlusion The important point 
to bo mneU it would seem, is Ihit in a \ouiip mole pitieiit with siiperfitnl or 
iio'lulai pliltbitis taieful consideration should U Rueu to t!i possilnlitv that 
the patient is potcntinlli « candnlste forBiicrtcr s disease In such in instance 
an cirh diagnosis and csrefiil follow iip would lie well reward/vl bi n S7tj» 
Incforv result of treatment 


TAiiLr r «iiir»n<nt piitrams |v( 


Tola! jatients, US 
Tiilunts »itli ftiMin 7b 
tfpur estrefliitv 
Irfiircr rslremit\ 
pflih 

Priec'haff »itn« »" f 
of nHnml ortluoae 
(oinciili’ii Kiilt Tao'Mtjr CTflu ■< 
IolJmin„ n eoUr txcluoen 
Not dtUnnintil 


n I Mil n 


or Muporflciai niimleiT thronibo 


The auporficial phlebilit piotovs in most iiistsnecs sened as an eteellent 
,i<ide to the aeti\it\ of the imderhni^. t Ssciilar oceltision The presence of 
siipcificnl phlebitis did not mitigate a^imsf a f.oo<l prognosis with the exception 
that III those patients lu whom fnquciuK recurring crops of phlcbiti' noflules 
tendiil to (b'cioji persist and migmle the outlook conecriung major ampiila 
turns MSS jMor III citn iiistiincc in the iiHiniBlc follow upanilisis 

l K'H NCISIS HITII nrsH'CTTO IMPUTITION 
In the J4‘> patnnls siibjectid to a follow-up onnhsis (1934 to 6b 

patients f4’ 6 per cint ) were fmmd to hate submitted to one or more amputa 
lions dunn tin course ot their disease Mtliou^h this figure at first glance is 
not RreatU «t \arniuc with the a«ah sis ot Horton m JOtb which would suggest 
tint the prmrnosis ns mcisnrrd bs amputation hsd not givsih changed in the 
past decade W'lre critical nnaUsis «it tiuc relstioHship demciisti ites that con 
side able improumeiit in tin pio,>noHis has been obtained Horton m a sludi 
of 948 sepanitc patic/its ni/h Bnergera disesic followed belwoeii 1907 to 1937 
(SO per cent follow up analysis) found that 401 of these patients underwent 
mentation ami ttat 69 par cent of tic .inpraatMii. ...colvej tk, lo„ ol a niajoc 
^Xrrthc etlrcm.t, Hoot IcS I™--!) !>«>"«•» 19M to 1957 71 pcc cent 

Kc an P .lat.«». major m natnre I95f, to 19J7 69 per and 1953 

to 1937 48 per emt no tlm< « mP™"™™* '» Pn>S»o'” »» •mpo 
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13 
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» jeiM, \v3s «;cloctctl is rciiicscntmi, the period duiinK which the opeiitivc 
procedure should lia\c allowed the pilient bctKr development ol collateral 
(ircuJiiion and fewer painful eomphmts with reference to the disease 

On sueli a basis 14 of the 3S patients evidenced n vers satufictors response 
to th(ir s^■n^lntllectnm^ and the remamnifr 24 a fair or pool response Ulti 
mateh, m the course of the disease 1C of the 3S patients (42 1 per centl lost 
t portion of an tatremits bj amputation althouch all of these were not iieccs 
sanlv related to the area prcMoush ssiupathcctonuzed Ten patients under 
went amputation rclatneh soon afttr the saTupathectoma 

Such factual data do not ncccssania represent the results of saTupathoctoim 
in patients with Buerger s disease because of the large number of modifMng 
or qualifnng factors present in each casi 

In the opinion of the lutlion^ niaiia of the procedures were performed much 
too late m the course of the disaase not occasional!) as a last chance gesture 
for the patient and ooeasionalla in patients not under good management 

In our owni opinion the choice of performing a s)Tnpat]iPctom 5 - in patients 
''ith thromboangiitis obliterans should be pnmarila related to the course of the 
disease tint is the rate Intwien epixoilal progressist vascular oeeiusion on the 
one hand and the clciclopnicnt of collateral aaseular channels on the other hand 
■nen « sufficient time intcnal of freedom from further aascular occlusion or 
on enhanceil development of circulation m the smaller vessels following opera 
^lon then the patient should demonstrate obvious benefit The judgment as 
^ the time at wlndi a s\ mpathectomv should bo performed will then obvioush 
'0 modified b\ the cspcncncc ot the surgeon and other factors If svmpathec 
'J IS to be of value in saving part or the whole of an involved extremit) it 
'V our opinion that it should lie pcrformcil carlv m the course of events and that 
■n addition a bilateral procedure should be given evei^ consideration 

In addition since the vascnlar lesion in thiomhoangiitis obliterans tendv 
uivohe large and medium sized vesscK it is logical to as'-ume that if large 
^ medium sized coUatcrfll ebattwols arc establi-died earlv (and certain!) this 
® d be influenced b\ svmpatbectomT) the evtent of the vascular occlusion m 
n would have to be greater to produce a vascular insuffieiencv m the 
*utemity 
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illustrates tile data with respect to tie part jnvohcd tune of amputation etc 
rc amljsis of the data was of interest in that for the patients coming under 
our OMTi earo and rctimring amputation only 1006 per cent of the entire series 
participated Further, if we exclude those individuals who had an amputation 
prior to visiting tlic University where additional procedures were nceessazr, 
tins figure drops to 7 3S per cent In other wont, where the use of conservative 
pioccdiires was possible, the prt^osis vvas very favorable in our own experience 
with the patient 

Furthermore, an analjsis of the year in which the imputations were tamed 
out was of Some interest for this purpose, onij major losses of a part were 
included Tabic II illustrates the fact that m the jeats 1945 to 1948, onh two 
major nmpiitatioiis were neeessarj and that between 1940 to 194S onIj 6 cases 
required major amputations or 4 02 per cent All of these occurred in addition, 
in individuals alreadj }>e)on<l aid of eonsemtne measures when first seen 
Such an analysis however, does not eliangc the over all amputation rate for the 
entire senes (45 6 per tent for nil amputations, 26 05 per cent for major am 
putations) when consideration of prior and subsequent treatment is considered 
Of considerahlo impoitance however is the marked lowenng of the amputation 
ineideneo when such patients are treated intensivelv bj an interested gioup of 
phjsiciins in one institution 9uch a deduction is supported b> the reports of 
Silbert nnd Allen* and others In addition, within the past few jears (1940 to 
1948), the incidence of major loss of a part has »tcadi]j declined although the 
majority of patients with throniboangiitis obliterans jn this senes were seen 
during this interval The addition of clicmotherapent c and antibiotic agents 
to the iherapv being cmploved has undoubtedh lessened the number of seeondarv 
amputation procedures following the removal of a phalanx or digit because of 
the superior control of attendant infection These agents have aUo prevented 
m nnn> instances tho development of gangrene seeondarv to infection 

Lastly it 13 bveoniing more apparent just as m the patient with arteno 
selcrotio gJnj,renc that the senioi surgeon should concern himself mori. with Che 
local amputation procedure (dipt) and less with the supracondylar removal of 
tho extremitv Fxperieuee and precise judgment in the remoial of a digit may 
preclude a later neci-ssttv for higher amputation 


\^AI,VSIS OF rvrrFNTS wuo itndfbwent svmpatiiectojiv 
Thirt) eight of the 149 patients (255 per cent) in this senes underwent 
cither lumbar dorsal or a combined bvmpatheclomj the laigest number being 
of do lumbar tjpe (Table I\) Thirty one of these proadurcs were earned 
out at the University Hospital, And 7 were doue elseivheiv In this analysis 
the value derived from this operative procedure wag aibitranlj classified as 
good or cveeilent if relief of major svmptoms occurred and amputation was not 
necessary over a Tyeav irtmal or longer fair if the majority (but not all) 
of the major symptoms were for the most part alleviated and major amputation 
,„s not nteessnrj darmg i 2}e>r »tm.I or longrr aod poor ■» WPM” 
abatement tailed to oeenp or loss ot a part nas neecssitateil It is realised tint 
sueh a elassidcatton is distmcllr an arintmi, one Tie time lateral ehosca 
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/rem certificate’}, the dst& dfitaittcd nere in gcneril in hctping Tijth 
prcMoush reported ob-^emtions* Se\cntA fi\e per cent of the 2S deaths 
resulted from some fonn of \nscnl‘ir discnsc or its complications including 
coronar\ thrombosis, unspecified heart distase, apople^j , pulmonarj embolism 
etc The remaming deaths were attributable to suicide (3) cancer, and other 
unrelated causes In general, the tendenea of these patients to deaelop other 
trpts of so called a oscular lesions avas noticeable 

\ detailed analasis of the aaerago age and duration of the disease in the 
patients dead on follow up was of some interest (Table MI) m that the aaerage 
duration of Iho disease when the patient aaas first seen was identical to that of 
the patients still liain', (30 acars) The aaerage total duration of the disease 
howercr was 832 jears tht. average age at deith l•Clng 43 71 aears or approxi 
matelj- 5 jears greater than the aaerage age in the tntirt series The relativclj 
voung averauc 3^0 at death avould appear to be in keeping avith the tendenev 
of these patients to develop other vascular lesions No proof was obtained m 
anv instance that visceral involvement bv thromlioangutis obliterans was the 
cause of death 


TvBirMt V.S vLVsis or 28 Dcatiis IS \ sfkies or 140 Pvtiests ivii 
TnpoMsoisctrrii obuterass 


^athi la cries 

A«r8(je age at ticoe of death 

'vertge age at first \i«it 

'vetsge duration of diMa e at first \i u 


2« (IS ,f'c) 
ja *1 >r 
to 2s >r 

3 eo yr f 2 0. if we eaclude 
1 patient 80 ja ) 


>lo3c) 


1 I uingpatieats ogeofon et 3 J" \r 

_j-lhTingratitPH duration .!■ « e when fir t een 3 TO vr 


crMutvi lasccsnoN 

int ^ analvsis of patients w-ith thromboangiitis obliterans while of 

^ viewpoint of proenosis fails to bring to light in nnmencal 

s ion manj of the more important features of the disease and the tvpe of 
patient m which It occurs 

fa present senes u firm impression of the importance of psychosomatic 

vvas^^f standpoint of etiologv and perpetuation of the disease 

3med This was felt to be of suflicient importance to warrant a separate 
? phase of the disease Mam of the patients were frequentlv mar 

with^" divorced, many exhibited a belligerent bellicose tvpe of personality 
-V ^ feadcnev (o refuse to cam out m detail the advice of the 

inter^'f^ consulted The data relevant to the use of tobacco arc of 
'vhic^ respect Several of the patients hid developed dnig addiction 

Buer**"^”'^ ®'‘<^eedingh diflicult to control It appeared to us that patients with 
extrem ^ ^^6 more prone to have actidents with resultant injurv to the 

' >es than the average indivadual Manv of the patients had recurrent 
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Su gtrr 
1949 

PlTARELS.lA’TTTOIKFLSf OJ TOPAtCO 

One of the most important, if not the most important, measures in the treat 
mtnt of occhisne peripheral saseillar disease is Ihi. cessation of the use of 
tobacco many form 6j the patient Silliert lias reported the interesting obsen a 
tion that he lias neser seen a patient with Buerter s disease who did not me 
tobacco m some form In the present senes of 149 patients onl^ 1 recorded 
and verified insfanec of tlie patient neier having used tobacco was obtained 
(Table V) 

Tabi-e t Data Bei^vaw to tub Use or ToBteen (ISO ! ccopds) 

Atimber of pstieals id srriea jjj 

No record of use of toliaeeo 3 

) ecord of neier using tobfteco 1 

Iillonup Vnnljiis 


On Uio foWoii up ansJjsis OJ paf/ents nporfed in vritwg that tier hat! 
ceased stnoKmg Of the 12l luint, patients S? still used tobacco in some form 
despite the repeated ndmomtions thev had received from various physicians 
during the course of their illness Five patients (duaj on follow up) had eon 
tmued smoKitig prior to thvir devth Of th^ 33 patients who had ceased smoking 
pnetieillj nil had evpeiienced satisfavtoo progress m (he amelioration of the 
disease with long intcnals bctvreen pcrio^lsof further cpisodsl vascular occlusion 
The amputation invidenco m these non smoking patients /o//oinng the cessation 
of smoking was ni„ljgiblc 

Such findings ore merclj m keeping with the previous!) riported findings 
of other authors * * Afoddock ilolcolm nnd CoJler hove also reported the inter 
eating observation that cigortlte smokiiij, h) Tewisb males produees a greater 
cliango m skin temperature linn in gcniile males whieli might account for the 
greater prevaJenet of thromboongiitis among Jews than other elements of the 
population 

The cessation ot smoking in patients with vascular dhcasc obvious!) needs 
further imphaus 

ANALVSISOr S'SWVTIISIN V ‘■EKIFS OF 149 1 ATlENTb V ITH 
nUlBrER S DI'>EA’?E 

Twcmv-iight of the 149 jutienls vvcie ictiorted dead on toJJow up anahsis 
(Table 3 I) Aithough the evaci cause of dtath was obtnmed m many mstanues 

TableAI CAUSsopOTATn SSrATiesra 
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1 thm\ the aingno i« of Ducr^er a di ea e i made too often It is a <li ea«e of rela 
tirelr TOunf adult beginning almost al«a\< 1)v the thirfse* the ai crnge ago of Dr Camp 
bells senes being about 33 \eirs It aeldom I think, flint one ahonld make the diag 
BO IS of Buerger a di ea e when a patient has the on et of j-mptoms after 45 scars of 
age ince onlr rsreh does Buerger s di ea e begin after that time and one should then 
think of the muih more common ptripherni arterio«cKrosi« 

Ocfa lomlh, arteriosclerosis will begin before 45 but u uallv there are other indica 


lions in the pntient of a deginerntiie ennliosascolar le ion such ns hiperten ion coronary 
di ease Or apoplexi I u e the oii*el a}.e of 4 • as a rough di% iding line iti considennt, the 
iiffrrential dngno is of Iluergir a d» ea«e or arterio clem is Of cour e there are other 
•vmptoms and i;.ns that help to d» tingm h I elween the two di es«t« 

tVhstever the diagno is is the patient with ehronie perifheral nrternl Jeficunei will 
to dithcuh to treat and it will le neci nr\ to u e escr\ mesns nt hand to a\e an 
eitremiti or return the in lieidosl to i eful lk\ tag Tho e indii i luals nre just a« erif [ led 
as the patient wilh heart di ea e 

1 ®gree that «\mintheetomie honld le eousilerel as fonser\ative treatment in the 
hsniling of perijdieral \8«eular bficieneie I do not belieie that the commonli emploiel 
te ts of ivpfio,] injection or piripheml nerse block ora impathetie block honll le the 
oalr inlieator in deciding whether a 8vinpnhectoin> will be of salue in a patient with a 
threateaej iimh h s and I am willing to ad\i»s. the operation on patients e\eo when fhe 
te ti are not tao favorable feeling that we have to aid ciervfhing we ean to «asc eien 
rs^tsof thp extremities of the e tnliMdoal 

I think a svmpathectonii a lumbar svmpitlicctom) at least can lo clas ed under 


eon erittiie treatment nnd certuinlv if it is done through a lateral mu cle plitting 
•pproaeh the ntient ha« lerj little di alililv 1 atieots do lo e limbs after a srmpalhec 
utit some are aied In the past we bsie emploved this operation in the wor t 
feses itn there arc hi era! eries m which the procedure has been emploved much 
«t»>eranJthereult are better 

h ^®h<»niing tobacco a good manj \ears haie gone bj since I)r Cjller and I fir t 
lbs'll Indies that as a re ull of smoking a deerea e oceurreJ in 

With extremities pariicuHrlv in the fingers and toe In these patients 

cult dsfleiencj 111 the lower rxlremities it is the toes that commooh giie difti 

ho'" traiimstizel bt ill fitting 

** Once injured ans farther lo s of Wool uitB as b\ smokint, is a leri 

01* factor ant that i exactU nhst lol acco will do in the i ca e 
m ikst tobarco is the can e of Buerger s i1i ea i pnrticuhrh emfliasi* 

tSat*9 clfect or po sible allergic action Whateier the cau c I do know 

*ail that he has neier known a patient with Buerger s di ea e who hss 
acute deficieno lo get wor e unie s he continued to smoke ant "'ilberi 
lork Citi has hal a trcmcnlons ninonnt of experience in handling these patients 
is lutm'i*' know of ani other di ea e in which there is uch clear eiideace that tobacio 
ratient ^ *"* or "orri alout , 

1 ccau Buerger s di ea e who keeps on moking This niaj be ea ler for me to »ai 

’‘"ain t ^ ’“oke borne of son men who emoke inai have more trouble in adi isiu 

latienl *ke fact remains that it has a ternricalli harmful effect on the e 

•hev are tlioroughli warned and un ler land that if thev continue lo smoke 

Of ihn, ,*^'““5 to ha\e more troul le with Buerger a disei e It often seem to be a choic- 
'""‘r lets or their tobacco 
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tpisodf^ of phlebitis or further vasuttlar occlusion while under oh\ious stress 
from environmental factors, gnth as difficulties at home financial worries lack 
of employment, etc 

■\MiiIo such features do not lend themselves readily to statistical analvsis 
the 3 do represent an important senes of impressions obtained from an analysis 
of the entire course of the disease in a carefully surveyed group of patients 
u ith Buerger s disease 

SDMMARV 

1 A 100 per cent follow up anslvsn of 149 patients with thromboangiitis 
obliterans is reported 

2 The ultimate prognosis, Msed on amputation was not greatlv different 
than in previously reported senes (45 6 per cent) when consideration was given 
to treatment prev ions to beiUo seen and subsequent to discharge 

3 Superfiiul migratory thrombophlebitis may precede the clinmal develop 
ment of oednsiv c arterial lesions in these patients 

4 It would appear that if sympathectomv is to he employed in treatment 
It should bo earned out early in the course of the disease 

5 ^\hllo these patients remain under ngid supervision by an interested 
gioup of phvsieians the prognosis appears to be very foronhiy influenced, the 
peicentagc of patients having major amputations Wing reduced to a minimum 
Ko major amputations were necessary in the Inst 2 yenn^ of this study at the 
Univorsitv ITobpital although a eonsidernblc number of these patients were 
treated during that interval 

C The large nnjoritv of the living patients on follow up analvsis hid failed 
to cease using tobacco 

7 Pipvchosonntic faifors appear to pjay^ n definite lole both m the etiology 
and the J)el^JCtuatlon of the disease 

8 Jfore evact eritcrn for amputation and sympathectomy are desirable in 
patients With thromlmn^ntis obliterans The dissemination of sufh information 
IS of paramount importance in the treatment of piticnN « ifh this disease 
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Table II 

Arc ORULP (\EABS) MM8EF OR PATIFNTR 

lU to 20 “ 4 

20 to 30 I 10 

10 to 40 , 13 

40 to aO 1 « 

SO to 60 I j 

Toftl I 40 

III View o£ the 'innll miinlHr of ease-, in each at.o pioup it wa? tlioiisht 
unwarranted to attempt a eorrcliiion lictwecn niul rciiirnnce rate 

The clinical luiton and the post and present plnsicil findings wcu ooic 
alh scrutinized but for the ptirpoM of the elniKol ispLcts of tliii report oiih 
the c\idi.nces for clinical remrrenee of vososjuRm hive been used Tins con 
^i^ted of a luston of bhnchin^ or cvonosi*? upon cxposm-c to cold ouIsuIl the 
wpital OP when exposed to cold in the |jl»orator\ In addition the patients 
yere tested in the laborators for ohjtelise sijms of reinrnnee \nsoniotor ne 
exposure of the patients to an cimronmental teinperiturc 
f 6 j to 6S® F b allure of the digital skin temperature to drop below 90® b 
® or exposure to this degree of told for one hour ms taken to indicate lack 
th ®ctuits ^\hen the skin temptralnre did drop below 90® P m 

e digits the possible dirtct effect of cold upon the blood msscU was ruled out 
J appropriate ptnpberal nerve block A use in tenipenture of the skin after 
sue a none block was interpreted as indicating a release of xasomotor neru. 
|'‘'tmtj Skin temperatures weic recoixltd nutomaticalh In means of an eight 
e entronie potentiomiter each lead recording m rotation at intervals of 
minutes Two leads were used for consecutive ixiording of the environmental 
pvnture All studies were done in a contiolled temperaturL room Reflex 
hut , *^**°” I'lethv smognpliv wire also done under the same conditions 
icv added nothing to the present discussion and are therefore not con 
j in tins report Nudoniolor aetivitv was teslid bv exposing the patients 
0 an environmental temperature of 110 to 120® b for one hour or more and 
n measuring the si m resistance bv means of a potentiometer ** 

PISULTS 

effectiveness of svanpathcctomv wiU Itc considered separatclv for upper 
ow-er extremities since the results fop riie two regions are so di/Fcrent 
I^Pper Extremities 

1 x 1 ^ Results of Sympaihettomy for haynavd s Ih'.tase of the hpper 

'■cmittes — Seventy five upper extremities were examined in thirtv eight pa 



EV^VLUATION OF S^'JIPATUETIC NEURECTOJI\ IN RAYNAUD S 
PISBASE 

B\sEO ov K Follow ut Stldy os' Forty Pitients 
D vriTT I FLDFB, JI D , FioRINWI A SlilEONC JI D , ROHEHT R JJVTOV, II D , 

AND Cl.4LDeE ^Eunr.BID Boston, JLtss 

flrom Vic Deiartment 0/ Svroery niid ttie Sui-ffieal Xeteareh Laboratonea of the llariard 
iredKol School «t the Maataehuultt General Hosjntal) 

j 'HE obsenations of I^o^Je“ in 1924 that coldness and sweating of the skin 
1 disappeared after regional sympathectomy suggested a new approach to 
the treatment of tasospastic diseases of the cstrctnities In 1925 Adson and 
Bro'vn* demonstrated l»v means of caloiimctry as well as bi skin temperature 
studies that vasospasm of the lower extremities was relieved bj lumbai ganglion 
eetoms and iliac periarterial svmpathectomv In the quarter century which 
has followed this pioneer work, release of the arterial tree front control by the 
sjmpathetic nertous sjstcm has become n popular form of treatment for Ra\ 
naud’sdwtseand other forms of arlenol tasospasm 

TJic results howeter, hate not been uniformly suceessful (Table I) Esen 
the cirliost case report, with a follow op of one jcir suggested two of the prob 
lems which are foremost at the present time* First recurrence took place in 
that pitient within one jear after romisectomj ‘^cond, the clinical result was 
belter in the lower than m the tipper estremiJ' This eipewence became 
commonplace* * ** ” ” * ** ** *’ ** 

In spite of considerable clinical work on the problem and the development 
of se^eroI different tjpes of operation,* ’* “ ** ” the questions related to re 
currenee after sjTnpatliccfomv for vasospasm m the upper evtrcmitv remain 
unanswered In addition, the recent popnlantv of drugs which block the action 
of the \asomotor component of the sj-mpathclic nervous system raises the ques 
tion of other tinn surgical thcrupv in vasospastic diseases of the extremities * 
For these reasons it was thought desirable to present objective postoperative 
data obtained m a general studs of patients with Rajnaud’s disease for whom 
various types of svmpathectomteshad been done 6 months to 20 scars previous!' 


METnOD 


This report is based on patients operated upon m this hospital nmee 1923 
for Rajnaud’s disease or Rajnand's phenomenon and who were available for 
'i full day’s examination in the penpheral vascular laboiatorv There were 
40 patients foiuid available and studied Thirty eight of these had sjmpathec 
toiiims of the upper extremitv (75 extremities), 2 had lumbar svnipatheetomies 
onlj and 16 patients had both Jombir and dorsal sjuipathectomies Patients 
who had been operated upon for less than 6 months of the tune of this report 


jiave been excluded from the analj-sis j * i * 

No selection was made on the basis ol a„e of the patients The du^tnbutioii 
among the diterent age g.onpe «t the time of operation m tepirsented m Table 
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\ 1 w b swtl \THJTIC NHniFC10M\ IS KUS Vt I) ^ DlsL ]OJi 

ticnts md the clmunl nsult:, c\ iluiUd ThtM. data iic presented in I i? 
1 The categor\ Cliiucilh Cuixcl” rcproMiiti those e^tnimties in \\liich it 
tacks of lasospism Ind not otcurnd ifler opcntioii and could not be prc 
cipitatcd in the labor iton upon oxjiosure to cold The citegon Clinic ill' 
Impro'cd ’ includes those extumitus in which attuks of cnsuspism did occur 
after s'mpathcctom\, liut the patients stitcd it the time of cxnimintion that 
thee were bitter than the\ Ind lueii bcfoic scmpilhcotoni' Iiuli'idinls who 
stated that tlio' wire, unpro'cd tiinporiiih he oi»tnition but wcu not an' 
Utter than before operition at the time, of the exuiiin ition weit not included 
111 the c iteson of Clniicalh Iniproced ’ 

RESULTS OF SYMPATHECTOMY IN RAYNAUD’S DISEASE 

OF THE UPPER EXTREMITY 




^ Ouh 3b jier cent ot the 7o extremities were clmie tlh cured Vn additional 
P'^r cent were clinicall' improved while 36 per cent 'cere not impro'ed 
The data presented in F ig 1 arc all inclusi'c for a loilo" up period of 
months to t\\ent\ sears alter operation ti-, 2 illustrites the importance 
0 the length of follow up m ms esaluatioii of cliun il results I ntil 2 sears 
efi‘letmncs^ of ssnipatlucloms appeiis ^ood Ile'ond tins intical time 
'•'er.thc results of ssnipithcctoms beconii worse 

- / cfationship Lctntiii ( bnnal heturrem* and Dtin Jitslruhlc htturn of 
itojiiofoi niid Sudomotor letiiiti/ — Pig 1 indicatis that the incidence of 
turrcnce of sasomotor and sudomotor ictisits nre nearh ulentinl While 






\ol « 6 «;\MI \TH1TIC NFLnFCTOV\ IN 1 \IP ]017 

tients and the ehnKil n suits wtic c\ ilu ttcd Tiust cl Ui nrc presented in !• irs 
1 The citcsrun “Clmicalh CnretV’ nprcstiits those cxtrcniitus in ivhich "it 
lacks of lasnspasm had not octurncl nftci oi>cnHon and conld not he pie 
eipititcd in the libontoi^ hikhi cNjicsHrc to cold The tatc-.or% Clinicillx 
[mproTcd incUvUs those cWrvrotlves m v.lucU "ilt xcks of \uso-sp isni did occui 
after svmpatheotonu, hut the juticiits stated it the time ot e\imnntiou thit 
thc\ were better thm tlicx hid Ken btloic s\ mpithec fomx Iiulnulinl!, who 
stitei] that tlie\ wtri impiuxed tcmpoi ini' h' opirition hut wiit not anx 
Ktter than bclore operition at the timi. of the exmiin itioii xxeic not included 
in the eitc?ot\ of “CUwie'xlK Improicd 


RESULTS OF SYMPATHECTOMY IN RAYNAUD’S DISEASE 
OF THE UPPER EXTREMITY 



^ Onlj 30 iier tent of the 75 cxtrcmitus were cluiieallx cured Vn uldilioii d 
per cent xxcre ilinicalh improved whik 36 pci cent xxerc not improxxd 
The data presented in Fig 1 are ill imlusixe for a lolloxx up period of 
SIX months to twentx \eirs altci opentiou 1 1 , i illiistrites the impoitanco 
\ ^'^•‘gth of follow up in in\ eialiiatiou of clinical results Tntil 2 'ears 

e efftctiveness ot sxmpilhectom' appears Rood Bexoiul thu ciitical time 
o'rexir the results of s'lupithcetoinj become worse 

- hclahoHship ftcturcn ( linual Lciurrenic nnd Dcnionslrabh hetuni of 
omnolor onrf Siidomotor .Ictiiifi/ — F ir 3 indicates, tint tlic incidence of 
recurrence of \asomolor ond sndomotor leti'it' arc ncirl\ idcntinl ^\hlk 


rJELDLR, 6IME0M, LINTOV, AND ^XLCH 


of the same order of maojittude, the incidence of lUnical recurrence (64 pei 
cent) IS sorac^\Ilat Rreuter llian Uip dcmMistniblc recurrence of vasomotoi and 
siidomotor actmtj In other words, thtit ait patients who continue to hate 
chmcal attacks of tasospism e\en when it is not passible to demonstnte saso- 
motor and sudomotor nenc nrtHitt This might be due to the vasospasm beuiR 
a direct local phenomenon** or to mahilit} in a small numher of instances to 
demonstrate vasomotor nerves hv available techniques 


SUDOMOTOR AND VASOMOTOR ACTIVITY AND CLINICAL VASOSPASM 
IN THE UPPER EXTREMITY IN RELATION TO TIME AFTER 
I SYMPATHECTOMY FOR RAYNAUCfS DISEASE 



Tig 4 demonstrates that clinical, vasomotor, and sudomotor recurrences 
increase with time after operation rurthermore vnth the exception of sudo 
motor actnitv there is a sharp increase m the rate of recurrence after _ jears 
from the time of sjmpathcdomy These data suggest that, whatever the causes 
foi failure maj he tluv t ike time to develop siid most of tlie development has 

alreadv ocfuned In the cud ot the fifth jevr 

3 The Influence of 3 upe of Sympathectomi/ I'l^on (he htsulfsof Operation 

ter .BrrJ/L i^r -A oi 

uon. ,.„e .one 
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Hull consisted of ninosnl of the pitiglii fl») wlictliei Cg jnd Tj wtie included 
or collided in the ptxiceduros uid (e) sshctliei sj'iml mni jinsts of T_ and 
T, were cut or left intact (»ni,.lioneitniiins ltolo« 1 , were all < hssed togethci 
regardless of extent since it is lielmed, from tin •mi itomiL standjiomt that the 
estont of ganglioiHctoim liclow T* is not i >nn-ible of major importance 

CORRELATION OF LABORATORY FINDINGS 
WITH DIFFERENT TYPES OF SYMPATHECTOMIES FOR 
RAYNAUD S DISEASE OF THE UPPER EXTREMITY 



(a) Prc5a«<7fjoiiic section icr»ti» 4 ;aii>;/ieNcctom^ In tig 5 are repre 
seated all of the upper extremities studied with a different sj-mbol for each of the 
operatue aanables desenbed here It appear^ that, rogardles-, of the other 
'■ariables the proportion which showed uo laboratota eaideuce of \asomotor 
^n<l sudomotor recurrence wa» greater among those treated bs ganghonectomj 
an among those treated bs preganglionic svmpallieetomj \\ hen type of 
ijaiipathectomv correlated with the clinical result a similar relationship 
'^as found to exist (Table III) 

(h) licsults related to the ireatnunt of the stellate ganglDn (C, and Tj) 
the operation Of the 17 extremities for which either the rami to the stellate 
^atighon were sectioned or the stellate ganglion was remoied as a part of the 
•operation 47 pgj. sudomotor or sasomotor recurrence and a comparable 
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■f III liESULTS 0> S\ ^!PATIIrCT01Il Of TIIF Ull LK 
Disf^'sf AcrfirtiiNf to THB Tvif op SrfuiFRT (For 
20 yr*R-i) 


I XTFEillTT FOK HAys 
TOM n C SIONTns TQ 


**» nf»toTOF wt "" i ciisiTTr 


to Ginelioncctoiio t>t 

ifio ivnii sJheili. RanKlIt 
coni Hml third Ihoraci 
tC ^'ihBlIonrcIc mv be: 

1 and Ihlrl thoracic l 


rrqni] an) thM (boradc n>nitiathctli: t 
■ il cpnlrallz d or res ct«l ' Itliout re 
rpinal nme root 

*1 tw'noVr ly*””**® Tiltbout rrsarJ 



to the treatirient 


Ith first 
nicnt of 

of the 


number bail xtturn of elmicol \ I'dspism (Table I\ , 1 js 5) ^^Itllout further 
qinlifitation tlipsc tlnh su{r}.est that the results of “^THpatbectonn are better 
when the stelhfe pi«?Ii<in is mcltidcd m the optf tfiofi 

(t) heniUs rc/<i(«f to the trtaluirnt of the tecoutl and third spinal iicne 
loots »» ili( operation I j,. 6 t>hoT\> that mwrtlless of nhat else was done the 
rcptimiicc rate \\ is bast m fbo sronp in whub the 'interior lOots of T, and T* 
were mterrupted intrnthiralh In the trcitnunt of 7 e\trcmities these spinal 
lanes were tkliberntch left intact All 7 hnl clinical rcciirreiKO At objectue 
exsminstion iutkin 2 i< in, 5 />/ f.W had atmiii recunoi} i?i }n\tori, a)) 
h-id ncurml witlun the first scar An andl>»is of imimnce usms \isoniotor 
rceurnnec os the indtx was nnd<, with reference to the treatment of the second 
and tliinl spinal nent roots and duration of follow up ni f u h Prom this 
It IS apjiirent lint ni the cailr (C months to 2 leirs) follow up period s hijfher 
percentage of ri<urrciic(. has tiUn place m the intact orseiercd site unknown 
gioup as comptred with those in which the iieise loots were 1 nown to be inter 
rupted jntrulunli' Bijoml the Js^r followup period the leeurrenfc rate 
in tho two gioups M nbout the same llic much lower recurrence late m the 
,.rinip who had known intrsdiiinl section suggests that tins procedure while not 
ncccshinh preicnting rtairrcnce iinkes it possible onh throu^Fi slower or mote 
difficult nechanisins 


TAUfE It hrsLLTB OF SlilPATHFCTCTUJ FtlRSt>VJir> S DmeASE Oy TUB UCPER ExTEEillTY 
KELVTEO to TIIF TBEATUFST of THF STEIXATE OASOLIOS (C and T ) W THE Opeeiatios 


TYPE OF PBOCEDIFE 

tsnirwiTir 

t THOSE WITH PEtCFKFSCE 

1 TASOMOTOr OR 

1 CbDOUvrOR 

j CUVICAL 

/ HSCtoPASAf 

[ AO 

PEP CfSI 

AO 



jS 

i4 



1 P£B CENT 

stellste C angiion iTiRlot 

(1) Pepentraii?ci3 

(2) Ti Excised 

1, 

l. 

1 

3 

4 

1 


1 3 

IJ 

! 
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MP \Tirf TIC NH I ICTOM\ IN I V^N VII) s I>I'<E\‘-T 


ioiier Fxircmiiics 

Results of O;jfrnfi07t for haynaud $ Disease of the Loner Extremity he 
laled to Extent of Sympathectomy — plimcTl evaluation was made of 18 pa 
tients after lumbar sv inpathectonn In 3 of these the laboratorj studies u ere 
unsatisfaetorv so that objectne Inboratoiv data have been correlated m 15 of 
the patients or 30 cxfiomities ITnlil e the results of sjmpafheclomv m the 
upper estremitv which showed a high intidcnce of itcurrence (Fig 3 Table 
III) results aftei lumbar svmpathcctomv foi disease ot the lower evtremiti 


VASOMOTOR RECURRENCE AFTER SYMPATHECTOMY ACCORDING ^ 
TREATMENT OF THE SECOND AND THIRD SPINAL NERVE ROOT 
AND DURATION OF FOLLOW-UP 


INTERRUPTED INTRADURALLY 


INTACT OR SEVERED 
SITE UNCERTAIN 


have been much more favonble (hia 7) t urtJiermon. the dita indicate that 
e most satisfactorj results were obtimed with the most extensne ganglion 
atomies (F,g 7 Squire'S ciielei *ind dinmonds) Twent\-one or 70 per cent 
u the 30 extremities show a clinic il cure in contrast to 36 per cent for the 
^Pper extremities (Fij, 7 ojicn srmboli and I iff S) It is also notewortin 
^ 13 of the 30 extremities examined showed either vs-somotor or sudomotor 
•'itj or both, regardless of lick of clinical recurrence which iras present m 
^ ' 4 of the 13 (Fig 7) lu the lower extremity as m the upper extremitx it 
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M umvnn mtcil to si.cnk ot pcrmoiient sudoinotor and laaoTnolor paralisia 
JDcrcJj'on the Jn^is tint clinifal reciimnpe Ms not taken plaec 

uj^oWARD rpFECTs OP mircTo^fv 
Aniong tlie complaints of patients -nlio ha\e had ss^patbetic denervation 
of the cttremities, 3 Here prommont, namdi esccptioml dryness of the sym 
jiathcctomized c-strcnutios, exresstve perspiration about the frank and fiiffhs 
and an exees-siic tendene} toward shiienng with eien slight lowering of the 
cnvnonniental tcmpciaturc (Fig 9) 


RECURRENCE OF CLINICAL VASOSPASM VASOMOTOR AND SUDOMOTOR 
ACTIVITY AFTER LUMBAR GANGUONECTOMY FOR RAYNAUD S DISEASE 



Excessive Dryness - — The syinptom of cxLCssne do-ness was taken as an 
untowafd effect when the patient found it troublesome and could not control 
tt by the use of ointments or erinms Among the enUre group of 40 patients 
20 (50 per cent) had this complaint After sympathetic denenation of the 
upper extremities alone 10 out of 22 (4G per cent) complained of excessive 
d^ess of the skin (Fig lO) Among the patients who had both dorsal and 
lumbar sympalhectomiex howexer, 9 out of 16 (56 per cent) (Fig 11) pre 
Rented tins complaint This suggests that the degree of annoyance Irom ex 
cessive dryness of the skin vanes in proportion to tM surface area denervaled 
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Excessne Perspiration — The symptom of cxcc^sue pcrspir ition was ton 
adered as an untoward effect where it ciuscd the patient emlnrnssmcnt oi 
dbi'omfort from wetting the clothing of the trunk and thichs through and 
through Twentt four out of 40 pntients (60 per cent) had this comphuit 
(Fig 9) ^^heu the group of pitients who had dorsal svmpathcctonn alone 
are considered 13 of the 22 (59 i>cr cent) had the comphmt (1 ig 10) Six 
teen patients had l)oth lumbar and dorsal ssmpathectomics ind of these 11 or 
69 per cent, complained of h^perhl(l^osls (Fig 11 s ^gaui the incidence of this 
complamt %ancs in proportion with the extent of ss nipathcctomi 


RESULTS OF LUMBAR GANGLIONECTOMY IN RAYNAUD’S 

DISEASE OF THE LOWER EXTREMITY C 

(llo20y*ert) nr 
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lucrjjtg — The complaint of slii\enng was recorded onlj when the pa 
^snts volunteered it Their chief trouble was with uncontrollable shneniio 
ft nir coiiditioued places such as theaters and stores It happens that when the 
Co volunteer it and direct questions wirt then asked the complaint 

th? ilheited Of the entire gioup of 40 patients 14 (3o per cent) had 

s complamt (Pig g) of the 22 who bid dorsal sMnpathictom% ilone 
per cent) complained of uncontrollable shiscriiig (Fiff 10) Of the 16 pa 
s Avho had both dorsd and lumbar ssTnpathectonn 8 (50 per cent) lol 


UNTOWARD EFFECTS AFTER SYMPATHECTOMY 
FOR RAYNAUD’S DISEASE 



H I 


SHIVERim 

iTl esrNCSJ 






X^x^6 **VMPVTHET1C NTUKECTOM\ IN r\\\AT D S 102) 

unleered tht comphint H) Tin-) disturb met ib n^.dm proportion il to 
the degree of sMnpntlutn. denert ttion and is ittnbutnblc to i prob ible tlis 
tiirbanco m the normal lu it re^uhtin^ methmism This is a well known pht 
nnmenon in s\mpithoctoinued animals* » 

It lb important to empliasirc tint iK dati et)iutnim„ the inetdenct ot un 
toward effects refer to the patient as i whole and nut to indnidinl e\tr»miti(s 
as wsb the cist, id the compilation of data for clinn i1 biidomotor and easoniotoi 
recurrences tor example an indiMdnal miRht complain ot hspcrhidrosis 
while showing eandcncc of \ arcing decrees ol s isoniotor actnita in an e\trcniit\ 

UNTOWARD EFFECTS AFTER DORSAL AND LUMBAR SYMPATHECTON 
FOR RAYNAUD'S DISEASE 
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and ^^'^damental problem in the sui^cal management in Racnaud s disease 
ajmaud s phenomenon has been that of reeeirrence of signs and siTnptoms 
® ^r srmpatheetomj hile general aerieniciit to the causes of these re 
fur^nces is lacking seseral posulnluics ptcscut theiwseUes The first of these 
le question of anatomic ranatiou m the distribution of autonomic fibers to 
® upper estremitj The prCoanglionu elements of this innemtion emerge 
roiu the anterior roots of the first to the tenth thoncie spin il Icids’' (Fic 
* ‘^cierol incest igators, hate suggested thit T i-, the upper limit for the pre 
" outflocr to the upper extremits ’* \ lurtlier eomplifating feature 


102G 


rCLDER, SniFOVE, UNXON, AND WELCH 




S\\rr ^TIIFTIC NFl’I VCTOMV IN RVW \LD DI'SI 


1027 


of the amtomv of this region is the ocijsinn'il iimtnbution to the hi iclual plexus 
of fibers in small branches from T ami T,'* Vnatomic xarntions such as this 
could explain some of the recurrences It is gcnenlh conceded that the ini 
mediate results of sjTnpathectonn for xisospasm in the upper extremity arc 
excellent Indeed, these excellent immediate postoperative results have been 
taken to indicate complete dcnerxation of the upper extremity bi decentnhza 
tion of Tj and T, ganglia alone It should be noted thnt the xasoeonstnetor 
action of onlj a few residual fibers might lie mas! cd bx the vasoilihtor effect 
of ablation of the majontx of fibers Subsequent return of demonstrable xaso 
eoastnetor activitj could then be alirilratcd to development of t-renter sensi 
tivitj- m the partialh denervated neurones and effectors*’ IIoMextr this 
raechamsm should develop m a matter of 2 to 3 weeks tigs 2 and 4 demon 
stnite that a large number of the recurrences occur after 2 xcai-s Therefore 
't is not possible to explain these reeurrenees on this basis alone 

It has been suggested tint rc^eneniion of preg inghonic fibers cdii account 
for the return of vasospasm after svmpatheetomv for Eavnaud s disease ” 
the fact that autonomic nerve fibers regenerate nith extraordinan ease in 
animals’ lends credence to this point of new It is noteworthr that Simmons 
and Sheehan * reported a decrease m adrenaline «ensiliMtx m the digital vessels 
as clinical recurrences became manifest This is an added indication that re 
feneration goes hand m hand with clinical recurrence * 

Figs 3 and 4 indicate that most recurrences tike place bj the end of the 
fifth year after operation Bejond this time there is no appreciable increase 
>0 the number of recurrences Since recurrence before the end of 6 months 
appears to be rare and is still not common before two xears (Figs 2 and 4), it 
IS reasonable to suggest that regeneration of svmpathetic fibers aceounts for 
®ost of the recurrences 

Increased sensitmtj of smooth muscle after denervation has been thought 
to explain the recurrence of clinical vasospasm after ganglionectomv ” It is 
op this reason that indopcudcnth, Telford” (1935) and Smithwick*' (1930 
evised a surgical approach which permitted a largch prcgangliome denerva 
‘on of the upper extremitv While there is adequate evidence from animal 
experiments that the acquisition of increased sensitivitv bj denenated struct 
opes Is the lule,* this phenomenon doi* not appear to plav an important role in 
0 surgical management of Rivnaud s disease In the first place since maxi 
^ sensitization occurs bj the end of the socond week after denervation'* 
one would expect recurrences to take place after a matter of weeks rather than 
|ooaths The data presented in this report and corroborated b} the observa 
su^* others,” ” *5 indicate that recurrence is rare or dots not occur within 
^ an earlv period Furthermore the patient with clinical recurrence of 
rare in whom vasomotor netivitj cannot be demonstrated b\ block 
wKi “^mes with procaine hor these reasons it is coneludtd that 

^ ' 0 sensitization of digital vessels following denervation probabh docs occur 
man it certainlj does not plav a major role m tJie recurrences of clinical 
^asm following svmpatliectoaiv for Ravniud s disease 
ant ^'1 Aidar" (1942) have su^^csted that a reorganization of 

onomic neurones takes place after severmg the preganglionic nerve fibers 



PROPORTION WITH RECURRENCE 
(AS PERCENT OF TOTAL NUMBER OF EXTREMITIES 
IN EACH GROUP) 
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to the upper cxtrcmitj within the duia, so that autonomic fib<rs vhieh pre 
viously had no demonstraWe motor cffetls in the arm dcieloped the capacih 
to 6-^010 pobtganglionie nemones to the arm after the severance The nature 
of this “reorgauiaatiou*’ m not cltar Geohegan «rJ Kvl\t suggested that 
previously absent collaterals develop in the ganglionic cell stations from the in 
tact preganglionic fibers passing through the ganglion 11 hile such leorgamza 
tvon 13 a possibilitv, its meehanism has not lieca deniorvtrated It is e^ualli 
reasonable to nssunic, for instance that connections between the mta'’t pre 


RECURRENCES AFTER SYMPATHECTOMY FOR RAYNAUD S DISEASE 
OF THE UPPER EXTREMITIES ACCORDING TO TREATMENT OF THE SECOND 
AND THIRD SPINAL NERVE ROOTS 



SEVERED 
SITE UNCERTAIN 


aii'-liouic fibers and the postganglionic cells eTistcd all the time but were cot 
demonstrable until the partial preganglion.- denervation of tho^e cells had 
irndered them more scn^»Uvt to nerve impnUs than thej normal^arc 

Tlie data presented hue suggest that recurrences following sympathectornj 
fnr Itnccaud s disease are due either to incomplete deueiwation or to regenera 
tioji o/cresran-Uonic nnxc fibers -When denervation of the upper cstiemity 
I do?e leordm- to classical anatomic concepts, the likelihood ea.sts that m a 
^marnuX o1 pauents xcdnal neuronca cist. st.„ connected with the 
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fentril nenoiis *’ “ The existtnct of these fibers uul the develop 

ment of functioml cipuitv tn them could c\plmi sonu of the recurrecf’is 
which tnhe place in Uss than one veir (I isT' ' and 4^ AtecpIinK this 'is on 
planation for some of the nrlv recurrcnrcs it is leisomhlc to contlude that the 
remainder of the rccuri-cnces can be cxplaimd on the basis of rt„eneration of 
pregmehonic fibers The ideal operation for Ravinud s disease, therefore is 
one which is complete md mmimizca tin. chitKcs lor n^intratmn Complete 
dtecntralizatioii of the postganplionie iieuioncs to the arm uul even ganglion 
wtoniv from T, down do not prcaenl rccurrcnte (1 ig o 'ohd triangles) Re 
currenee m such euscs cui l>c attiilmtcd to the regeneration of preganglionic 
fibers to postganghoiiie cell stations in f , or m middle cervical ganglion In 
order to minimize the possibihtj for siieh regcnerition Smithvviek* (1940) 
developed a technique for mtraspmil section of the antenoi roots of T and T, 
often resulting m an actual evulsion of the roots* tlirough the dura from the 
spinal cord Jig IS shows u clear cut difference between the leeuirence rate 
■imoiig patients for whom mtrnspmal severuict ot anterior roots wa known to 
have been done and those for whom the roots vveie left infa»t or severed at an 
aDccrtam site prolnbh cNtridiirallv I»eeuricnas do oeim in tlicse cises but 
thev are prohaWv duo to residual intact fibers and or receiicration trom sources 
other than T, and Tj These souixes could K fibeis .iseendmg the ganzlionated 
trunk mteccupted al*ove T, \s v niatur of fact when tveucrence ocewrs after 
latravpinal seetioii, u i>, genenlh delavcd (I ig 6) 'smee tin sensitization 
sffrets of postganglionic elencrv itnm arc ihoiuht not to plav an impoitant lolo 
in the recurrences, it would he rcasotublc then to combine nitra^pinal section 
^th ^aIIgllonccto^l} m order to reduce furtlui the likelihood ot reKcncration 
rom the data in this report it wall K seen that the best results hive been ob 
lamed m patients for whom lutraspuial section was combined with BiinRhou 
wtonij (Jig j) It j, noteworthv however that the longest follow up in this 
sroiip of case-, is 1 S sears I inal judgment must be reserved until a lon_ir 
period of observation has been iwssiblc 

In contrast to the results of svmpatluK toms ioi Kavnaiid & disease of the 
^Per exlrcuutv the results of svmpathectomv in the lower estremitv have 
Rood Of 30 extremities for which lumbar sviupithcetoinj was done 21 
t'U per cent) showed no chiiual reeurnnec of vasosjnsm (open figtires Fig 7) 
®s compared with 27 out of 7a (36 per cent) in the upper estrenntv (I ig 1) 
n analvsis of the objective vasomotor and suelomotor recurrences m the lowei 
^^Irenutv after svmpatlicclomv confirms that the results are better m the lower 
^'tremitF than m the upper cxtrtmitv Unlv 3 out of 30 extremities (10 pei 
showed evidence of both vasomotor and sudomotor aotivatv while 17 of 
i« 30 estremitics (57 per cent) iihowcfl recurrence of neither (Fi„ 7) This 
witrasts with 48 per cent and 27 per cent loi the upper cxtremitv respcctuelv 
5} One explanation for the better results after svmpnthectomv for 
'naud’s disease of the lower cxtnmitj than of the upper extremity has been 
3t the sensitization to adrenalin followan^ postganglionic section is avoided 
discussed in the ease of the upper extremitv it ls unlikelv that the avoid 
“”'’1 of such sensitization plavs an important part in the difference in results 
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It IS more Iikelj tint the Kttci results for the l««ei cxtiemit^ arc due to tiic 
excision of longer segments of the t,*u)g]jo]i3ted ehaiii irhieh maJ.es regeneration 
more difllcult Thus oxtruiuties in which loii» segments of the chain were re 
mo\ed (open circles squires and (bamonds I ig 7) appear to ha\e had a 
better result than thosi in svhieh sliort segments ivere remosed (triangles and 
crossed circles Fig 7) 

SlfUM M \ \VD CONCl UsIOSS 

1 This report comprises a clmical and Jaboratorj stud) of 40 patients 
with Haynaud's disease or Kijmuds phenomenon Thirtj eight of these had 
s)-inpathetic donor\ations of the upper cxtiemitics bilaterallv except 1 (total of 
T'i extremities) 

2 "W hen studied G montlis to 20 years after operation, elinical iceurrenee 
was noted in G4 per cent (I ig 3), laboratory cridenee of vasomotor aetivit) 
was noted in CO iicr cent of &ndoraotor ai.tiritj m 61 per cent and of both 
vasomotor and sudomotor actnitv in 48 per eent of the 75 upper extremities 

3 CJmicaJ md Jaboratorj reeuricnees parallel each other and in the great 
majont) of cases have occurred by the end of 5 vears (1 igs 2 and 4) 

4 The results after svmpatlutic denervation for Kavnaiid s phenomenon 
of the lower extremity are belter than the results after operations foi disease 
111 the upper extremities Clinical reeunenoc was observed in 23 per cent of 
36 lower extremities after opcintion Lnlwratory evidence of both sudomotor 
and vasomotor recurrence was found in only 3 out of 30 extremities tested 
<!iS 7) 

5 "While srnsitizatKiii may occut in man following postganglionic de 
nervation it lias not played an important role among the patients studied 

b Residual autonomic pathways on the basis of anatomic variants could 
account for the very few early recurrences 

7 The evidoneo prosented here for both upper xiid lower extremities m 
dientts that nturreiiecs arc associated with demonstrablv active vasomotor 
nervi fibers and that this activation is on the basis of ie„eneraiion of pre 
ganglionic axones 

S In general ibe ideal ojicntion is one which will coinpletelj denervate 
the extrcmitv and at the sime time prevent regeneration The chances lor 
regeneration are inmimircd by appropriate gangbmieetonn and bv infn*p)nnl 
section of the preganglionic innervations 
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It ii> iHOit likcl) lint tljc bcfl<r irwlfs for tlic 3o«er cvtrt'rtiilj ait! due to UiC 
« xcision oi lojigt-r segment? of the ir*«BlwintctI ifiaiii srliieJi niaKts regeneration 
more difficult Thus cxtKmities in 'nhich long segments of the chain utre re 
njosed (open ciicles SQUaic? inJ t}iimov\ i-ig 7) vppear to haie bad a 
better lesult than those in whteJi slioit se^tnuits were icnio'ed (tnangics and 
crossed ciielcs I ig 7) 

SUMMIKV AND CONClthilON? 

1 This rciioit comprists a cliliieal and Jalioritor* of 40 paliuifs 

\Mtli llajmud s disease or KiynauJ s phenomenon Thirty eight of these had 
s>mpaihcfjf dinenations of the upper extremities hilaterallj except 1 (total of 
7 ) extremities) 

2 ^\l|cn studied 6 months to 20 ^eais iftei opcrition clinical iccuri'ciw 
was noted in 6f per cent (I ig hlioiafot-} cndcace of lasomolor actmt) 
lias noted jn GO per cent of Midumotor acimt) m 61 per cent and of bolli 
\asoraotor and audomotor actmti in fS per cent of tie 75 upper extiemjties 

3 Clmical and laboratory rccuwencts pirallel each other and in the great 
niajonfj of cases ha'c occurred hy the end of 5 »cars (Figs 2 and 4) 

4 The results alter sMupUhctic dcnmation for Jloynaud s phenomenon 
of the /oner extremity are f>ctler than the rixiilt? after opeiations for disease 
1 1 the upper extremities Clinical iceuricnce nos ob'Oncd in per cent of 
3G loner extremities after opcntioii LalxirAtorv c\id<ncc of both sudomotor 
iriJ tasomotor iccurrencc ins found in only 3 out of 'tO extremities tested 
(FiS 7) 

0 tlhile siiisitjntiofi nny occur m intii following postpniiglionio de 
iirriatioQ it has not played an tm|>ortant role among the patients studied 

d Jfcsidual AUtoiiomie pathways on the hnsts of anatomic tanants could 
nceount lor the ion few early rcciuiences 

7 The ciidciu-o presented here foi both iipjier and loner exticmitics m 
dicjtcs (hat recuriencos au associated with demonslnhly xctiie lasomotor 
ntiio fibers and that tlijs lelinlion is on tlu hxii? of ngcncration of pre 
gan„iiomc axoncs 

*J fo genera/ the idea/ opcrition is one winch will completely deneriate 
the extremity and at the <iino time pixiciit regeneration The chonces for 
legciieration aic mmimired by appropriate „aiUlione< tomi md by intraspiinl 
ception of the proj,anglionie mncnations 
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DR JE<3I^1LD SUlTUVtlOv.— I cbonld liVe to cungratulate tie authors of rhii 
japer oB their careful and detuleii atwly o£ this pcoliUra t Wunk thwr cti®tla''icais cor 
respond with tho e of jmif.s ajfhf s «Ra Aate cnrrMJ out similar follow up studies The 
main proMem is to proluce a comjiJcto and ^tOBdcot dcneriation of the upper ertremitj 
Siicccaful JinenntiQa of the lower estremite is tDueh le<s of a proUenj 

There are- a Bumitr of reason* why this u v First aj has been pointed out it luav 
W itiipo aiblo to dencriate eonipletcjy the upp^r eatrenuly la an occasional patient There 
are no nccurate statistics on this petal bat utraiiouAl jiatient* do bare an outflow through 

* catly lien called to the fact that there 
mifirato out from the sympathetic tiunh 

* « CT<m 10 (fio i>eriplieraJ nerves thcmeei'ea 
Ilcnte it Js J (M jbJo for fibera to i,et In both tfio arm and the leg without ever pa sing through 
the ^anjjlioimtiHl chain. Cunsequentty ganhliostc'ortt, bo matter how exCensise may nit 
interrupt nil Impulses to an citrouuty 1 re,^y,lionic ‘•ectiou theoretically «ould lut in 
the cato of the arm, it is not jo\ if a la uitiue the antenor rc>ot of the first thoracic nerre 
I ecaufo of tlx. motor wrakne * whii.li would ch uo 

In odditiun there arc other difference# lictweca Ui« ujj*ei “od lower eitrenuties which 
luslce the problem taete JithniU m the e* a of 'he fortacr !a mineral the esmpalhetie 
ronlrol of tf-e lux 1 icssci* <f tlie uppar eatnuiity w less actue than of the lower eMrrmitj 
Mil) H luonl fault la the Hood te , which renders ihem more Knsitire to ccJdi s me o 
oocioioa to (ha upi>er ciereiuity VIeroderuia ■$ much more likely to insolre the upper ex 
tremiticx This detracts from the late rc ults 

Ilia sftftjor pruUew, huwiser, >s to prevent TV},cn«*st'Ofc of the xasotonxtnctot fibers 
tljD^lioBocton'y ml' net do this because the distance which separ4l(.s the upper tlioracie 
segnipnts from the Lructual plexus ts my short PrecuDghoaic section, theoreticaU* should 
prciint regencruticn Vetualh it is the most effKUvo safejpiard Oenu t regeneration wlueh 
hns as tet b<en dctmcl It must however bo perfome) >n a certain monuer The Anterior 
rj >(s of {<10 second o&d third nwd ^nferaVdy of lliw touith thors>cie notxes ns well, run t be 
xvctioueJ utri'jically JlaraMectoiny and ealraspiiiA) lOot section will not suffice This 
fiesC acconij I by resectitig the inner |>oiiioiis of the third an! fouith rib' which gires 
itoilJcnt expocure Tlie arachnoid is i^otly sej orated from the anterior roots after diruling 
t/<e po'terior roots prosiniul to tlieir eanglns jo order to expo-e tlic anterior routs The 
ihteiiof rix Is are then dmde \ with kwaoi , rciuoTijac 1 cm or so of tbwr intiaspias\ puitioca 
Thev iifo not avul'Cd ’ Thi* term should uot be u'led ns »t impliva the use nf force which 
i» dangerous Whether wno Ihen remoirs the JccentmlueJ Eunglia or imply enesve* them 
lU a Mih cylin ler is of second m iniiortiiote Itcnioval of the first tlioracjc or inferior Ceriical 
gnngln 'houlJ be avoided lo onilnteml procedures beesu o a norner » ngn wdl revolt 
1 egardle's of tins tetnoval of these bsnjjlin wiU wot prevent rcetnecatuti 

In reporting results it is esscotiul that pntients W divided into groups aciording 
to the techmiiuo of operation Tho levt results m inv experience as well as in that nf 
others have been obtained when the upper extrcniitj is denensted bv mtrrt>.pii\a1 root 
iction This IS the most imp oriint single factor affecting •■vto results 


Ijiv LINTON I would hKe first to cotnpbment J>r Felder and Dr Simeone on 
doing such an excellent yob on this followup of Blynaud a disease I had scm little to 
do wi'h. the actual follow up study wud «an« vato the ptohUm chieffy from the fact that 
I operated upon a number of the ist.enW A* I have ob erved patients ^-th this disease 
jver a Good luanv ve&rs it is my opinion that our chief pro! lero m the cur« of the oondi 
tion eirccially in the upper extreimtirs, lies m the fact that vm have not develupefl an 
oweration which will prevent recorreoro of the va osqmstic condition in the hands. It u 
m "hehcl That of the fflwvw reasons foe tte high rate of recurrence, as demonstrated 

t toll follow uu vtudv IS the fact that «o have not dene a ladical enough operation 
' .1.. .««« <0 .1. 

«<! .naHirt "■> *"* • 
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<^ucstioa that the Smilhwick tj-pe of openiliODf removicg the second and third dorsal 
nerves and cutting the ramt of the ceeond and third dorsal ganglia, is a great improvement 
over the original stellate gaiigtionectouij Uoufitcr in view Of the fact that many of 
the patients with the Smithwick proeednre hate had recurrences I have attempted to do 
a more radical oj eration and to date it seems to give bomenhot better re ults although it is 
still too earl^ to draw an} deliuile conclosions 

The actual outflow to the upper extremity in the human being has never been 
deflottel} ascertained hut uur /ullow up <tudie« nod the reoperation of patients who hat e 
had recurrences v^^th the biuithnick procedure indicate that there is in a good many 
Tiatient’, an outflow through the fir«t dor al nerve dirrctU to the first dorsal ganglion and 
putsibly the inferior cervical ganglia For that reason I believe that an operation to be 
effective for hajoaud s Jisca c of the iipjier catremUj must of necessitj produce a 
Horner s studrome la order to atlam thi^ in addition to doing the Smilhnich trpo of 
procedore 1 have for the pa*t few tear rcmovcl dor al ganglia 1, 2 and 3, and severed 
the racii of the inferior cervical ganglia eneaviog them in a cotton Lthnder with the hope 
that this might picvent icgeneratloa The patients in whom this has been done iind in 
whom there were rerurremes following the Smithwirk procedure have had iinikoJ im 
provement 

In order to do thu t>po of operation sad fuitonlv in patients previuusl} operated 
upon nece itates a tranvthorncie approach rrinovio„ the fourth or fifth nb I believe 
Ihe assner to the problem of Ravnaud s diceaso ni(J be oitaiueJ oaIi { i further careful 
followup studies suck as have Uen {resented here today along with verj accurate descrip 
tiona of llie oierative pro edurcs of vvhat was dont 



U\PHlTE>,SlVK VASC/11U\U DISEASE ASSOCIATED WITH 
(3U\DRrEATPR\L RAYNAUD’S DISLaSB TRL \TFD BT 
TOTAL 3YAIPATUCCT0AIY 

IkMSO I UNWIND Ml) {b\ IMITVTION) J M ]I I UM lIjMON, M D (bI 
invitation), \nd IiKE IV I^nD, fn MD \fw \cmv. N \ 

l'/rer~ HtpirlmcnU of IA,/hi)ie and Sariery, of thr ig^t CroJuate iiiditol Sehool of 
\riu TojI r»i<ni(y aixJ BeUei^e iftjteal CentcfJ 

TT IS a ctiriotis fact Uiat m i scuta of WO cotisctutnc piliuits with essential 
A liJim tension subjected to titotaeolumlnc sviupathcetomv not one instance ot 
Raynaud’s disease was oWtvtd picopcntueU One o£ us (I L) then lecom 
mended total sjnipsibcctopiy for two iMticiits sufleimg priman)y from Kay 
naucl's tlisca'c o£ all four cMrcmilits assneialod with an essential liy pertension 
These paticnti sought wtdKjJ adiitc pciiiiaiUv foi indolent ulcerations of the 
tips of the fingers m one nid of the gnat toe m the oihcr and the hvpertensivt 
clement was apparciulv of lesser iiiUKjrt mec to cv<h of tlieso imlmJujIs 

The etiology of Riynauds disease has umnincd obscuit in apito ti n 
tiiisivo studies by many woilus Rasaaud himvlf av well as the imyonty 
of students of tins con'luion Jiave aveiibcd the abnonuality as reldted to au 
ovciacUvtty of tho s) nip ithciic iietAons svsicm White and Smithwicy defined 
“Rivuiiud B di'scasc as a fovnv of penphctal vascular Jistuilnuce caused h> 
tome cojitiaction of tlic dler attenis of the extremities Ihev added tl at 
fvccpiofe m mind all the futs which have been levicwcd we believe that the 
gccalcat weight ot evidence is nt^aiHst Lewis tlwNicv that the local fault is 
primary and upholds Ray-niud s orntuial idea that ut the oiisit of the disease 
the reeunent attaUvs ol svininuiical vnsospism art, due to «»n ahnormTl activity 
of the vasoconstrictor ncr\es \jiv theory of the etiology of Raynaud’s dispute 
must be applicable to early as v\cll as late cases and tciuilly to the hands and 
feet ” Adson and Brown* ' wcic of the opiaiou that in earlv llavnaud s dis 
case the abnonnalits is wholly m tho vaxoinotor mrvcs 

Tho view that the pnmary factor m Ravnaud s disease lies m a fault m 
the digital arlctics and that this fault is m the uaiwre of an ahuormal M*asi 
tivily of the artery to direct stimuli, partieularh to lelati'ch low temperature 
has been advanced by Lewis* He held that the vasomotor activit' is aornial 
but that fie pecipheril spasm is due to an inPicased susceptibility to cold on 
the part of the smooth muscles m tlie d^tal acteiiolps 

In spite oi a .arittty of clinical rspeiantnls, no theory satisfactory to all 
investigators has been erolved As a lesult of our observations of the two 
patients repotted m thn paper we aie mehned to aoree with Horton and 
Scoll* that, holh the hwal fault and m ovcractivitj of the svanpattietic nervous 
srsteni must operate to produce the djmcal picture of Raynaud s disease 
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Perera^ has pointed out thU lupertcnsion .s not a thflana 

rather a manifestation of lijpertensnc \astular disease kidiiejs 

assumes importance i\ hen damage occurs to the bnm eje , Uimcalb 

Goldnng and Chasis* haio stated that h>pertens.on is 

recognizable disturbance of this disease and that it rc&u s j,i t^c 

of the penphcial aitcnolcs, this constriction leading dnstohe and 

total cffcctne peripheral ios« and hence to 

sjstohc blood pressure Further oMdenec ‘ha\mdivid«als suffering Jr^om 
essential hj-perttnsion Insc an oxcractice ssiiipithetic ueno 
supplied bs Hines and Bronn' In mniis of the fold piessot tes 
The lole of sj nipalheetonn m the treatment of essential 

based on the pi inciple that elimination or curtailment 0 le lieu „ 

Mould lead to rclasation of the arterioles of the splaiiehme 

Mhere, and hence loner the ssstolie and diastolic pressure cssen „ 

the heart and possiblj nnprote renal Wood (Ion The '"f 

meat m renal blood flow follo\vui„ s\mpathcctom\ is Mnlmroted an 

of renal function fad to show improiomcut nombcckci* his 

interesting thesis that s>mpathcctom> mas lessen llic on p jii 

part of L adrenal gland and thcrebj mtorfore 

eludes tho adicnal glands the kiducss the frontal lobes and Irtpothalamus 
and the anterior and posterior parts of the pituitarj g an . c *1 

Regardless of how it woiks thoiacoUunbar sjfipathcctomy of the Smith 
wick tjpo* or total sJlnpathcclom^ of Orunson’* haio pro oun 
the blood pressure Appronimolclt one quarter of the patients operated upo 
for essential li>pertcnsion wdl obtain excellent results in a sane ' 0 

and another two quarter, tv.ll obtain a moderate tall m Wood 

some improscnieiit m cardiac function and the eje gtoun s as we as 1 
SI mptoms 

‘Surgical tientmciit with -ninpathcctonn stiU loinains tin. most satis 
facton method of treatment m Ka>naud s disease stated Alien Barker 
and Hints White and «tmithwHk' reported that 111 *) patients with 18 in 
\oUed lower tsticmitics lers „i>od itsuUs were obtained from lumbar simpa 
thectonn wheixas in 93 iipiier cxlrcmitus ivith larjing degiee of local tlamagc 
good results weit obtained m b'i and 23 were improied One of the serious 
difficulties with sMupithcctoms for Rasnaud s disease cspctiallj of the upper 
cxticmitj lias been the attainment of a complete and lasting simpathectic 

dencnatioii ^\hllo and Smithwitk’ liast stated tint Surgital dincriation 

must be complete 01 it will he of little salue Ra> and Console base 
studied thoroughh tbe prohlcm of s>mpathetic dcncii'ilioii of the lower ex 
tremitics and Inic found that inadequate remoial or the extent of icmoial of 
the lumbar gangln could not explain the persistence of simpathetic aetuili 
hurther the factor of ri^cneration is not the answer to tho tiidint return 
of sjmpatlietic actnits ui eeiliin utas of Ua lowei cxticmitics They 
demonstrated that theit at<- lesidual pathwass lia\ui„ tbiii oiigiii 111 the 
thoracic 12 thioiiji luinhu 3 dcimalomes aftci stindaid s>inp'il!ipelomies 



10^0 l.En^'S^AND, HTVToV, OfD LORD, JB j ,f. r 

D mUr 

jnd naj be jnkrmpted hj, anterior ihuotomj ^pinjil anesthesia, tehaethjlam 
monium and procaine Wock or dmsion oi tbr Zumbar nerves ” Ra]/** believes 
that similar residual patiiuTjs Will be drmonstrated to the upper cxtiemities 
whicli iro not aWiftd bj. complete upper thoraeic and mfeiior cemea! 
sjiupalbectonij, whatwci its tjpp 

from 1 thui{icutie poiut of view, tbe *wo patients icpoited in this papei 
were tuated bv total sM»patliectom> the fijvt out, lu four stages the second 
in tivo TJicorttir-Ulj,, it viould sti.m lilc an ideal surgical pioceduie 

Init as one of iis (J L") Aii fiouitcd oiit, tlmie arc seicial tJicoretieal ob 
3cctions to this optrution not the least » the otic De Bakej and hts associates'* 
presented in tJinr report on the "Iwrravitns Icndin,;" Bierhunism as an uii 
poitant hiiuodiiinnuo t'aetop Ttw stated Umt mea-suics designed to produce 
dilititiou of the entire vascular ht<J are o/ doubtful value in the treatment of 
arttnal insuIRciciuj to an cxihoau The} Mere toncorned cluiflv w;fh d'aijs 
sTicli, US tctiavlUjlanuuouirtm chlonde but, lU effect, the pirforunnee of a total 
sjnupathectoniv js tloscf^ tiwi to the Ksneral v isodilatmit effects of crr* 8 tu 
drugs Tiio potoulial harm of such a protcduin was evidenced b\ the earir 
worsening of iho Usions m the extumiliM of each patient before significant 
iraproicmcnt was* noted 

c\sE urroins 

rise J — t. ttsivarull while »oa<aa "as St»t icis Drc > 104i Cbief ccR]j?Jsi~ti 
were ulrers of the lipe of the toft lEuid snO ueH fourth tisg^rs with tioeneij cotdneav 
OTitl BumbneiB of bU ot ib flogcr* of loti bants e3.crt>v the tbunbi TUo tstient elMe& 
that aho hud bciti la gooJ hoidtli uotil the WiAtrr «f l'*iC nloB Damed bluiaeM 

nnJ tiunifnc i of itio itaaer lift ou ciiovui^ to rdJ ta SciitrmWr, 1947 she developed 
Ulcerwioua of Ui« laj^r tif* wlicli f» W W heal derpiie treatmeats with votioue aaliseptic 
aolulione an! imuillin oiotmeat fUe patient stated lhai her feet aleo becune «olJ and 
numh with poculifif mottling of IM eEin 

Past Iiietorj rtiesIcJ that aJie Jiad Lad xuliuatioDs on rlimbmg atairs for the pat 
*,» mouthi ACen trual xeriola were itgulnr hoi aoanir m fio» &he was oot anara of aa; 
tiv] encnsioa imbl SeptemheT WtT when thn was so jnfaroieu hv a phcwtian a'om lie 
had coueulteJ hi uuse of tho raaouiastic tpjmpioui* 


moist Ulri,raUon» were present on tips of the nght fourth nnj left third tns^is There 
Mere icarg of healed ulsi-ratiooa of several of the fiitget tip* and about the nmJi The 
toe* wer® c>anoUe and <ool without niw uleerations Eheta we* 1 plus pretibial edema 
of both legs The shin shjneJ a peculiar wotthni with alight oanotis The jcripheral 
arteries "ire eaailr palable Osejnoniolne readings were normal m ah four mremiUes 
Bloat pteaaures were a* Mows Lying left, lTO/110 right ISO/JCO eitling, left, 1,0/11. 
standiue left Jon/nO, caeisK left 210/1 -p Stdium Aiii>tal fe«it showed a decrease 
m blood Pre sure fiam n" uwtial reading of tTO/llfl to 140/05 Blood chemistry B ood 

urea nftroeem 100, nonprotein nitrogen, 2T0 creatiniue, 3 1 cholesterol, JOO Blood 

coi^t Bed blood cells 4 9Cr,p0O, hoBogloba. la9 while blood mU* 14 -Oh 

moreloousle-vrs, bS. lymphocytes S3, numoeyte^ 3 Eontme urme cpeciflo gravity 3 M8 

t aoe. bactena frequent. epiU-li^ «*»• amorphous sedstioo 


Lqueut phosphorus, soo« pho phom. 
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Urea clearance te^t 57 per cent of avcrn^c nornul the fir«t hour, 43 per cent of 
arerage aoraal the second hour 

Nenburgh Concentration Test S AM ^jeeific giaaits, 10.0 protein faint trace 
rare red blood cells 1 to 4 white Wool cclh £rc<lMi»t epithelial few bacteria 10 A M 
rpccific graiity, 1014 protein, flint trace, occasional wluto blood cells miny phoa 
pliatca, occasional epithelial 12 a M apccific Rravita 1020 protein faint trace oe 
casional white Mood cells many phosjbatea frequent calcium pho pliatcs 

Ere grounds Fundi howed \eiioas engorgement, spasm of the arteries arteno 
venous niching and in the right fundus at 0 o’clock there was a Cotton wool exudate 
and a small recent hemorihagc "nix foot heart plate Examinalum of the thorax showed 
a bvpfrieDsiie aortic tipe hcarf TTiere vraa nioderato left lentntular preponderance wjlh 
the lelativelj nwan deviation at the left eveedmg tliat to the right suggesting piobable 
left vintticular enlargement There was also an aceentuatioa of the aortic nrch Except 
for a slight thuheiiicg, the periiheral lung fields were clear Electrocardiogram revealed 
pattern con utent with h ft ventricular hTt>ertropli> 

It was decided that the patient should first have a thoracic sjmrathctomy to relieve 
the piriiheral gangrene in tho upper eatrcroitics Aciordingh on Dec 10, 1047 a rioht 
thornic syinpatliectuiuj was performed There was dithcollT la nsuabsing the stellate 
tanghon and r<in«e<iucntlT it was not removed Thi patient made an uneventful recovery 
and oa Dec. 22 11*7 a left tUoricie 'jmpathecioov was perfortnid The stellate ganglion 
Mas removed 

TIio paOiologit diagnosis of lh< sur^icwl specimens m both procedures was 8>m 
pathetic ganglia and nerves 

The patient again had an unevmtful postoperative course and was discharged in 
nood (oflditian on Uan. 4 184^ The mottling of the ekia noJ tho ulcerations wero still 
preiant The blood pressure in the left arm wae Lving 200/100, sitting, lDO/110 
standing lSO/100 

The fingers of both bands beiatno only lightly warmer und were still cjanotic In 
fact within the first fort) eight hours after each operation they appicared to be slightly 
Morre However at tlie cud of one vveck some definite improvement was noted which eon 
tmui d 

Nlitliiu tho next month on a 1 hoo calorie diet the patient’s weight decrease! from 
Iti3 to loO pounds ind she fcH well The Wood pnsvure fluctuated between 190/120 and 
-fl/loO in the left arm The finger tips healed slowly but eomplettl) The fingers were 
still toll but improved There was some bluentM in the left third finger and tho right 
fourth finger The petccptue sense which was reduced lostoperativelj returned to both 
hands comjUtclj by the end of the inonlh The Mood prev ure was littlo affected by the 
thoracic ympathtetomy so that on Feb 3 1343, Uio patient was readmitted for bilateral 
ttoracolumbai i.yuiiialliectoni} 

Her Moed ire'Buriv were ns follows Ljiog 190/12- Rittiug, 173/1.0 standing, 
I V120 cxer i«e l‘i4/12S bnne The specific gravity was 10-3 There was a faint 
tra e of pirotem Mi roscopit e\ iiiiinaiicii revealed occasional vvluto blood cells few uraU« 
anl fti4utol 1 ii-tirn 

IlloiJ cheniistT) Urea mtrogin 8 mg ler cent nonprotein nitrogen, 250 mg per 


On let I) 1*43 a lift and hix days later nght tUoraeolumliar sviiniailitctoinics were 
pctforniPd 

lor tbe first week the blood picitsure fluctuated betwecu jO/iO and llO/bO At tho 
eal of the first week the blood Pt« ure hin- down was 1-0 3a sittin. lOU/80 stunlmir 
bO/jn o / . 4, 


Two niontlis later tho Mood tresare rcalings were Ijing tight, l^O/IO sitting 
fittht I2b/4i4 left 114 <. standin^ n^jlit ib/oS 

The ftngpis wpie will hialel and apipjrel norituil in color and trujperature 
On Au^ , 1 IX moulli* following the last evuipathectomv the patient statel 
tost she felt < jiiiplpl U well Mie had no more lla Ktuts and there were no color changis 
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>n My extremity oa eiposuie ta enJd »a*er U j« tAij b«A no exposure to cola 

«catfier She coaiiJained only at txmnif tfeapunthu o<:»t {«r Lack The finsers utto 
compJetetT Iwatcl \>ut t,j„ ^,ete a bim tetA liie {^looj pressure* were lyia? n^bt 
3v8/n0, left, 122/St g.ttinj-, g^t IS^S'', kxff, stanjjpj right, 140/06 left 


On Dec 21, JQts the finger ly» were atiM eeoiplitely healed The lits of the fiagcfi 
liofame cianolic only on c^Rc uro to loU treafler aad cold water (patient ig a cook) Blood 
pressures «cro Ijmg Uft, JIP/'W, U(/0a, «mnt, left, I0O/Q4 right, I0O/&6. 

standing left, l.l/iO, right, J28/«0 The yiatiret «** ngam seen oii May 12 1949 and 
at, that time stAted Hut she fOt noJirt'V T 0 onf^ AbnormaUlie# noted were slight 

sensitmty of the tip of llio rigUl fourth fiager oiJ thsl both hand* perspired at times 
luring tho past two ruoailis Oa expo u 9 to cold during the past wx looalhs the fingers 
occasionally bccaino ejanotic hut jhrr* »*# or ntimbncssK The feet remained, dty 

and wen os^mptomatie. Weight wa* I'ouaJt uai Wood pressure* were Umg nght, 
IbS/QS, siWmc tight IbO/lOO, left I'O/lM siaoltai, ngW ICS/JOO iig 1 shows a 
graph of the I Iciod pre'suff* 



>ic 1 (Case I) —Graph ol ihe Wood X»r* *1** O * toUooiue tout 

* *> mn^tueLt’nii} 

CASE - — i /Siearoii n/nie hooka hAd b«» auffer/og repeated afiaihS of pain 
cumtincss awl ot \U«, extwmxtiea xshciieser exposed to cold This began with 

painful Uarw''ios eightreti >«ar. before which gtaduaRy miolied 

the wholo hand Tlie same ymptom* t»gws hortly »u th, right hand and were soon 
Slowed h) the same syndrome w We ton «f Iwh tut. tach year tho attack* occurred 
^lib greater friquiney untd O-we »** =» «»« ** compWtcly Uh> o£ ^ 

«en in the summer the hal au nicer on tb* right .ude* finger which took thre* year* to 


heal 

in l«i3 whitt e*'*n= 
pressure It> Oitobtr 1941 


UO'd t-o the Red fr®® 'die learned that she 
this patient had no ingrown toenail excisel 


I ad high blood 
FoRoW'og tl"» 
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^lle (Icveloppd an ulcer wliicli faiW to he il Tins t«i. tittime iiumfuJ oic iialmiif, oi e u 
too lilocks. On tie otlirr hand pain fiometxmCT name oft it rest anl was relies e 1 br walking 
Phjsical examination resealed the following Piindus oxaminatioo In the right fuado® 
thera was marked arteriovenous nioong ard arterial spasm In the left wa* seen d 
ilassical corkacren arteriole reaching into the in'icolnr urea There was tortuositj of the 
arterioles on both sides but no hemorrhage 

Lungs were normal Heart showed regulat sinus rlytlun fdte 100, no murmurs, 
sounds of good qualitj Alidomcn was obese Inter spleen ind kidnejs were not palpable 



r vie V of the feet one werK i 
us utceralioD of tbe Utt Croat 


Jl Latera 


B exiromilies were cool On the left first toe there was aa open ulcer which covered 
5 di lal ihalanx (Jig S A anil S) The pcrifheral artenos were palpable 
1 normal The shm temperature was markedly reduced w the 
I, the following Ubomtwy esaminatuns ««« note! Roentgenogram 
1 aortic trie leart without any gross eoJargenrcnt The eledro 


of the chc t revealed n 
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<rardioi,ram \ 


Unnrhacf W'tUout ta} ilelimto Jift.Tiostic j-attpro The 8.-J.n)entatii 
area aiucgeu «a" 3 ^-1 *‘?r ^ 1 . 

eells 12100 „,i], a norrual m 1.^ fro, ml UooJ eriJ, 4 ,rk,te blo< 



Aroftol test elioneJ a dcciesso is Uood pressure from an initial 200/100 to luO'81 
Blood cheroiBtrx Urea rntrogen 95 mg P«t cent nonprolein nitrogen "^o mg per cent 
glucose, So in„ per cent Mtanun C OCj mg per cent Si-Jimentation rate was ^i> 
Urea clearoJice test CT per cent of «rer»ee oorma} the first liour OS per cent of average 
normal llm second hour Moseothal teat sbonrea a decreased abUitr to concentrate tlie 
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On April 2u, 1^4S ii left lolil I^rformeJ InimcJiately follow 

mg the oiierdtion flic kft foot uiiil 1~„ appeared coll TIh* conlmiicd lor shoot forty eight 
hours with only occa lonal mtirnuttent improvement Vboul two da\s later tUero was some 
miproienient of the left foot ami Kg as lompareA to tie ngW Soon however the left 
foot api cared cool anj (here was niarked pain partieularlj lO tl c left big toe The tec 
appeared even more cyaootie than prior to the oiiration The daj before the second 
operation necrotic pu tular blisters were noted on the Upa of all of the toes of the left 
foot On Jlaj 3", 1J48, a complete right eympatliccfoin} nas yer/oraitd in e sentiallv tho 
same manner as the left silc 

The postoperative courrc was eompliiaUd h) a •wipevfi'ial wound infcition the 
development of on alscc a on the dotsuia of the right «rtst, and sn sbseees of the buttock 
411 of the e cUurcd following inti lon and dra»ni.,e but lieaUng was much more ptolongod 
than uxual in spite of a normal leicl of plasiui proteins anl a high protein high Mtamm 
intake 
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ioUowing the scccnj operation the iiooil pree«ute ranged I'elween ISO/'O an I luO/SO 
The ulcer was slitl present on llie left lig toe and appeared larger than 1 efiire the 
operation The tips of the oilier tics also appeared idol and c> inolie The jmticiit was 
diHhargi 3 pii Die /orf> firtt fat after the veoal operation 

Two months later all wound** were eumpkUlr Utilel melulmg the uicas of peripheral 
gangrine on Die lota of Di«s left foot lig 3 i nnd C The skin temperature of the left 
foot was lower than the other tt rCe extremities lloweter the toes wire pink and not at 
all rjanolie Thero wag a \annblc amount of Soft tissue defect pro ent on all the toes of 
Die left foot Thero was no lom nor nna there any eyniptoiii rcferaUc to hiperien«ion 
r,? The Wool pre sure were Lj mg, right 13VSJ left 
na/»0 »il mg right o./co hit 8S/<>3 standing right 4/jo left, C4/j0 
Th. .law ,h., 1.J „ .d, 

O toperalito period she had never been go tnigerahle She was ttaramed 
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D. 

Mir lo ini') iiprox.matilj one year po tojwraUieh la eoamJ s>e icH nell, l,ad no 
sytuploiua rcfcmbla to the liypcrlccHiQD, and Hood preiaortr were Ijin,. ntlit, 1,)0/110 
Mttiug, nt,ht, a 0 o/fl 0 , stanJm? nght, l .>/100 

TIio Lands Lavo reinainPd dry nod no new h1p«m liaio f jrwcJ TLij liave recimned 
warza ani pins at alt times The toe* bare also rciuiiucl in caccJknt condition Mith the 
erceptioa that for iLo past four montbs aho his had a BUjierlicial ulcer dO by 15 mm at 
the tip of the second toe Vl| toes ato warin diuI pink and the pul atiani are entirely 
no ra) The hue at no time icrspred Tig 4 shoni n graph of the blool pressures 


DlhCUbSlON 

There "ire icttial poiitU of iiiUicst LioUght out bj tbi two cuees de^icnbed 
in-i*. I irit, evut, intjcut has obtained salisfactorj imyroTcmcnt from the 
iicwpouit of ln,r hjptilcnsitc \aviuhr disease tluung ibc' fifteen month po t 
operatne period oL ohicnatjon, md Iws botu mailvcdlt helped in rcgaid to 
the J?aj-naud s discw of the fin^cis This piticut had an ablation of (he 
stellate and second and third thm aie ^ in„li v on otic side and removal of only 
the second und thud puijia on the olhti side Ihitli hands aie cqualh im 
ptoted without luithtr ukentioii oi pain, and both ht„i» to sweat approM 
malotj fiCtecu inotuhs pestoiHrativclv The cxpUnatioii ol thes,v, chan^ca n\i> 
bo oil (lie hosis of readjustment of itsidiial pwthw i>s or may bo a cribcd to 
rcgeucntion The question of aditnalm scusitivitv pliyiiig a lulc sccois uu 
hi ch because on one side the proccduic was ]H)»tganglioiiic (stellate and 
thoracic two and thiou) ubcieas on the olher side the stellate gaUnlioii was 
not removed Ihcic bai Uen cxaetK similar mipiutimeiit iii each hand and 
i simultaneous rctuin of swsating and ivauusis in cidi hand on exposure to 
cold On llic other hand the toes have lomimed pud and waun and have 
been symptom ficc 

The Stroud iiatitiit has iIm) hid i salisfattorj impiovt'Utnt m the hyper 
tensive vaseulai discos,., iilthou>,b ittcntly tJi< Wood pitssuit has mmmtod 
toward the picoperatno lead The fant,‘is bnvi itmaiiicd hcaltil wtvm pinW 
ond dry for twelve niont/is foUnwin^ ablitiou of the stellate ,.onglu)n bilaterally 
ilong witli the entne sv mialhctic chain to below Uimbai 3 Tins woman pn 
seuted the unusual and mitxjrcitcd finding of complete heohn„ of the uker 
atiODs of tlu toes following a pciiwl of iwsfopii itnc a„„iav ttioii only to have 
a new ulceiation develop on the sicoiid toe of the left foot some ught months 
postopeiatnch, and this iilcei has iisisted all foiins ol theiapv wluih have been 
applied in. the outpatiout depaitmcnt Up to the picsent the patient has 
refused to be readmitted to tJic hospital The feet and tots aie waim drv 
and pink, and tlie ulei ratal toe apjKats ciitiieU iioimal except foi the supei 
ficjal 10 by 15 mm defer t at llte tip Climcalb 'he lumbar aspect of the 
sjmpatlicetomy is tompUle and >it the local fault u suftvew.nt to cause further 
ulceration Then- is no evidenw of ait\ change ui the ivalpablt aitenes of 


^finally tlu, fact that tluic hut ht<a only 2 pataiits with Raniaud s 
, tier ace in I’seiics of 500 patuiits subjected to sv mpathettouiy Jor hypertensive 
cruU-r flKcase would suggest that the two diseases aie merely coiuciclental 
m the Bhinh Pttt.ent, that one mui.t mtoU aa ao isaot.aM factor tla local fault 
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a'jpect anil that both eoniiitions can be inipro\et] bi total s^Tupathecto/nj 
Raj’ has observed 1 patient with the two diseases in his series of approxi 
niatelj 400 sjmpathectomics 11c lias seen 1 other indiMdual who has not 
accepted the ad\Kc for surgical iiitcrvciitioit and we lu'O 2 more nonopor 
atne patients witli the two diacnsts One was m dironic congestive heart 
failure and operation wis not advised, whereas the other patient failed to 
letum to the elinic following his initial work up 


SUMMAr\ 

1 The incidence of tlie occiinence of Ra>naud’s disease and hypertensive 
vascular disease m the «amc patient is relatively infrequent 

2 The theories of etiolo,.v of Itaviiand s disease and hjpertensue vasculai 
disease arc discussed hueflv and the role of sur„cr\ of the svmpathetic 
nervous sjstcm in each ilisease is considered 

3 Two eases both white women who wc«e inodetatelv improved bj 
total 8} mpathcctoiin ate lejioited 

4 The viewpoint that Rajnauds disease is probably the result of an 
interrelation and concomitant atlion of a local fault (lijpcrseiisitivitj of the 
arterioles of tho digit to *1 diiect stimulant such ts cold) and an overactivitj 
of tho sviupathctic iicivoiis svstem is upheld 
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UM/Sa\L 0.\sv or fi\STnoiMEi,riN\L IICAroUKHAoL 

ir I voK\ BunNriT, AID Gioi«.c P Kq^emosp AID 
H TA\ix)re Ca£>v\jll, AID, a\» John H IIiu, AID, Pi[iL\DfLPniA Pa 
(from Ike Ttml^e VlMcrulf JTospital/ 


\ <7 »/iS a h1i/( 9 mate 1 >tM» Tli«* *niaH l)oy -na* admiiteJ jjo twiil 
JDi6 with ft hiatorj of liaiinj, l»n» ron out L> a fooibaU ilcicr while slandurg 
(in the |iiOo Amos wotdim^ s Iooll^}l gsar lie «js u iratotanfr unto»»cion8, and when he 
rcco^CnJ, iio coiuplained ot «crcre abkiuiMl paia On atiOMMpn to the hoojutal shortly 
after ihe oecidiOt he nas dwoB ly »» /wf sAone./ eiuenee of mtra obdominsl blooJ 
jn^, \n emari^eiity lajisrotoinj -ttii* peifoinel gintral hour* after ii\im»»jpn anl a stollate 
Jaecratioa of the liorne of the Jirer «rn* fuuoi) hegiontAS ftt «t* hft'«o neat the wit of the hejiatie 
rems onJ e»tendiog aorta* the Jomo (lost to lluj enltrior tdj.e of the liier nitli another eaten 
»ion near the crater of thie fiotMfita 0 ttas t /» I afmfet aprearanee Iho laceration ap 
I>earel to be rather deep, otihouch tia esact depth was notttetcrnniusl It was bJceding frcelT 
when first note! ]Jlei Jing wua matrollej Vy eoni(rc«ion of tho jorlil rem and he/nue 
artery nt t'-o tors mt n of A\ midi « T'e Jaecnwio# nas rej we J nn J blee ling appinntly ton 
troHed, uMag laUrrupled tatt-wt sature* Woo) nat reflactd by tran fiuioM The {jvtieat 
respondvJ t((U Jfljtiallv, aal iy (ho red ronnt was 4 0,000 Kith It ) (Am of 

btaoglobm On Oct “ Wifi ho Cuntplaire) of up/ or ah lomiual j am and a blool ciuot irax 
dose 00 Oct 8, lOtfi, uhich shone) a red count of AoSOftOO uitfi 11 Cm of hrmoglrUu) Hi 
continued (0 hate reicrnl cjiieoles of <etcre erimpt urper at ! ininal pain an) eweh time ho 
TDDited No blood was nolo<l in the runutue Tho red count fell to '' ^OOOOO nith 0 Om, of 
heaiogtohio on Oct 0 fosf and tl «<>< neers are to gno him n trmiHfusion The foticnt a]>o 
looked lococu hat J ale Pecxfloratioo tra$ done on Ort II W/o uitli the i lea that he night 
fasTe iocoOdat> licmotrlmge from thi li*rr but thi Miture line \<tinel intact nnl the eut 
roQndiDS liter IcU soisewhat <oft on |olpeiioa ili« lOur e ua* rather stormv after the see 
ood operatinn nnd ho continue! to haie episodes of eWotninal pam irhieh were associated 
\sitU Aonuttog Ue tuniiied drat ilain flutl anl (ben n suitU qunniiU cf Ingbt red Llool 
and shorti) aflirtiard had fl larilo tarrs liouil rootcuienl loaldition he iras eshibiliitg some 
eridenees of infixiion iis IiohO by Unij"et«iufe e)e»aiio» derf jcrai laniiimtion sh ned 
flaul itt Uic ritht Side Ilf tho etic t and *a *)c«aiion <>f the diaihragm It ivas cstaUwhed If 
means of o*pir*lio<i that Ihoro nas some subjhrcnic infectica Thu was trtitel he re/eatt) 
nspiraiioii fln) inMdlilion ol i-cniciDin onO stwitomtcin Tie subflirenic uiScaiun Bjpennu 
to impro'e but his toiirse ims rliH ouiie rorJtT and oce *i<ww <rin fu iru« were oropifatf to 
keep tho blood count rdatmli norioal Pteer eontmuej ml on No' fi IbJo Ih? abJomeu 
ttoS re CJl lore I nod the sub) hretuc »)aci WiS dmind TUi« soruHid snVplrrwii. ill cess con 
silted mimly of Hood clot I'lnih sernie) to to Ueomjo el «ml on lultuie no Ictiiaie organ 
isms McrO found 

Jollowing the tlurd ojeTiitMin Ibe intwnt «ite moto aipisrel impro\ed but shartl}' 
nftenvarJ hn began again to h«»e^eji*oiles of e»ere eiigastrie jam ixfcrrcl througn to the 
buck (wcompam'd b' eventual vomilinB of smaU aniouats «f bright rel blon) ami the sub 
seouent ptusnsc of a Urge amount of .Jigrslod blool b» fe turn At this time the idea that 
a; HnMs “““S •>"" “• >“* •"“''I ■' 

tt..*e er>i«<ide8 were eo severe as to Vo |mrtie»Uj e» aasoinating and uni) Wans* ifnw , c 
af Utoad were kept constmtlf near bj for his o e 111 I . •mriiic Although he neier Imd an 
Obnons jaundice, on Pee IP mr the , t.ni* m le* an f^t n * leml other c a mn. t ice 

'““rrSi"'; ”<■ n::, 

once more d ne uh'io e"ire n J « rough the ai pulU of 

™ 'oj. ° S” 
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for the secona lime during tlio day juot t«o tours before m wound was closed M e 

„„ i„, rood, non, . caUiele, .a. left » tf eo«o.on duel, and It. ""f ''“of , . bleed 
1,11 1 nanise lo open the r.glil lob. of lb. ter atthongU «. .nrpeel.d tb" »' «“ \ 

1.5 1. be m 111. a'plli. of 111. elollal. loeo..t»» , efoT.nd e.™ 

-ind a markedly dilated fomnion duct, whick thought to be filled tvi 

aiaopa,™ b.l. pigaieut ua. ...a Tl.o palrorl uas agau. prepared for openlion, n^t^e 
,11.01,0 «,re ionl.nn.ns and on Jan M, U«. tloracoabdonnnal eaploral.on of I e ^ 

famed out Underhing the diarbragm, at the rcgioa of the onginal ' 

hullo.. Oliannel erlend.ng up to tl.c mrdl.ne uluch rontawed a small amount 
so,.. malemab Tl... cl..,.ncl on further „rlorat.on, 

...h.a the oubotau,. of the li.er tonard the b.lu. aud Ue.e it irn. tilled u.th . “ 

dot Deep u.th.. the .uh.lauoe of the l.rer there «a, a large eanty Tl... ^ 

tiled ..,h . large blood clot ..huh ua. fa.rl, uoll orgurered aud ‘ " 

the ,.o.l,r.or aud ouper.o, ..all. Ou the Hoo. of tl... eul.tv near . 

rubber catheter was 

, ainagc Tl e tViOTa « 

Tins procedure was 

.1.0 0.1, temporan'aul oo Jau t. 1017 tU. uoonl an. rrepeaed, the 

...ed and ...the. art.t.al hleel.r Imatel and l.gated CeUalnoe p.ch.ng 

... .r„.l ent ...r the .nrt... .1 the t.r.tr nnd .... ''SfT/’t , o.eo er.ft.r 

incli [la.n gauze £aeh.ng roah.ni, a MiVulur trio paiU o “i ^ ‘ meoected Tl.o 

«... irniednre 0. Feb 3 1917, the pa.k.og ..a, .eo.o.rf “’S 

..i.tj in the liier an. illed mill l.le ita.ned racking „ 

lutking lagge.tmg that the Ueebok had eomplelelj .tolped -Whea tao I''''’'* ^ 

-led healthy traa.l.t.... note ....hie .. the ..all of the latg. ear.t, ” ‘ 

.1..1 1. ea. depth a.d 0 1. 9 eu. .rro» "te auaatml to be aa .pea h.l.ar, duet ua. 
...aabted at the biltom at the eai... No olfo.t .... >«. e to .utaro 
mg more lle.d.ag and the uou.d aa. left almo t o.t.tely opea lor ^ /"""I 

Ueediag ep.^de. ore.r-el a.d tl.o «.i.t> gralaalU «lh-l "> ”^0 19 7 D.’ 

I..k.ag «..r,mo,ed there «a.b.h. lr,.n.se.odoereo»ag.moaat. B> Ipr.l 0 1917, the 

wounl^m. eatirelycted , bu health aul utiongtli At oae period, ho mbs gaining 


unable to lUtermme the *ir«. of the liter I eelo e of the wtri in the lua but \ treu«ion Bug 

gc tB Ihat It IS still slightli onHrgi ] 

IH'sCU'sMON 

The subject of licmorrha^e into the bilnrt tiact following, H tuma known 
tl uiimtK licmobilia Ins bten recenth ihscussttl in the lot Its \i bj Dr 
I’liili)! Simlblom" ol StoiWiolii) bwedcii Ik iijioilcd that siitli a condition 
Ins 1,01, i.ioMousU f.lisoixdl onh i-iich lie was able to find onh nine cases 
m whuh tiauini to the luci bad rcsultctl iii licmonha„.c to the bilnrv tract 
The dupan.isis in tin iinjoutv of the leiiorted cases has bciii b> sniiiioMtioa and 
this < iM which was so defimteh pioaed In the immeious siiia-K il iiiocediires 
scans finite uiiuiue The ihaiactfiistic |inluu of sastiointestuial lumorrhage 
asvifulid with sunulatid biliara coin md |iiot,d,d lit truiini to the liver 
shfinhl mal c one susiiect the true dii,aii«sis In the cases tolleiUd b\ S iiulhloiii 
Ua liUidnii. w is r,cnerallv tianwent thu use illiistidtcs the lul that e\. 
saUraiumitm,. heinonlni,cs mto the bilm\ system can okiii fiom ihep laieia 
tioii of tbf li'er 



Editorial 


ft&xed Tumors of Aalage Ongm 


WARIOUS sugte&tions ba\c bteu iilvanccd fo esplam the stiucture and 

cellular origin of nnlagt, tninor& of the snlivorj ghud tvpe that forraerJi 
^\ere called “mixed tumors of the salivaty ghnds ” Ihis older name iniplus 
their ongm from t\vo of the genu lajcrs and a close lel ition to siluary glands 
Beccntly JlcUivig* re^icKcd the ptincipal theories of the cellular origin of 
those neoplasms and concluded that thev ire dented fiom misplaced elements 
of the notochord A o»Qup of saluary ghnd tumois segiegatcd bt Steivait, 
Foote, and Becker* was dcsigiialed by them as “muco epidermoid^* tumors 
Thej implicated the salmrj gland duets as the anatomic site of origin The 
name “adcnomyoepithchoma of the palatal mucous glands' was tppUeJ by 
Bauer and Fox* to another gioup These weie belietcd to arise from edls 
lining the intcicalated ducts of the palatine mucous glands Further inquirv 
into the cellular structure of the so called salitarj gland tumors led to the cou 
elusion that they arc denred from embrjoinl leste of the ectoderm* This 
concept affords a reasonable exphnation of the \nned cellular patterns and 
bcha\ lor of these grow ths 

Cells left over m the process of evolution of the individuil aie present 
at many sites These cells usnallv remain dormant If the cell rests com 
mciice to prolifeiate, the% wai rcproducca complete pattern forming an aber 
rant organ, or thoj mav develop into a so ciHcd beuion neoplasm or they nnv 
form a cancerous growth A neoplasm of coll test oi 'tillage ongm imitates 
(he pattern of the tissue or oigan m the tonintinn oi which the cell lest would 
have participated Depending on the stage of development of the indi^idml 
it the time when the cells benme segregated these giowths mav be simple 
neoplasms mimicking a (issue or (hey mav be niived tumors mimicking an 
organ, or teratomas mimieking an individual * 

A familiar example of tumors of anlage ori^m numicling a tissue is the 
adamantinoma Such neoplasms usuallv occur about the jaw and oocasionanj 
at the base of the skull in the region of the sella tunica Rare]} an adaman 
tinoma has been observed also in otlicr locations like the tibia ’ Adaman 
tinomas are composed of aineloblasts cells nbteh form the eu imel of (he 
tooth The aineloblasts immic the structure of a biiddnif, eiiomel bodj Fhe 
adamantinoma or ameloblastoma is an eetodtinial epithelial giowtli the sup 


porting stroma of which is piovidni bv the xuirouudmg connective tissue 
The anlage tumois of the nlivaij gland tvpe aie examples of mixed 
tumors mimicking organs Such giowths nsuall} occiu along the lines of 
fusion of embryonal facial fissures wheie sjliv irj glands aie iiumennis Thev 
have also been oh^ened at sifts distant from the head wheie salnaij glands 
,!o not mtiall, occiu Since .lonths do not icpioiloce no, nnituc tlie 
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uoiiinl ituicturc u£ the salnaij glands thcie is no u isoii to issiimc otliei 
thill 111 iTiculeiitil itlation betwtcii them ind the silnaij i,l iiids fins is 
luither cMilenced bj the occasional extension of the piioiNth into the near h\ 
glaiidulir tissue without disturbing or distoiting the pattcin of the glaiid 
This lehtiou suggests a juxtaposition rather than dciiMtioii fioiu the sihvirj 
ghnd 

The tlifftunces in stiaictural patterns between the uHiinntmomas and 
the aiilioC tiuiiois of the sslivarj glniid tjpemaj be attributed to at least two 
faetois One of these is the influence of the em u oiimeiit on the iieoplisms in 
then lespcctuc sites The other is the stage of evolution of the cell rests it 
the lime when tliej htcume separated from the eetodeim tdimantiiioiiias au 
''lipartntlj of mote rtcent genetic ori{,iii hence their sunplci raiigi. of \aiia 
lion in celhilai strucfiuc The aiilage tumors of the sslivaij gland tjpc iie 
ijtncticallj older The stionia m these growths is a part of the neoplasm Tin 
.loiiiis of cells flora which these neoplasms arc derived must havt, separated 
fioiii the ectoderm at the stage when thev had as vet not acquued tlicir dom 
limit characteis as ectodermal and tnesodeinial cells licncc their alnhtj to 
diffeieiitiato into both ectodermal and mesodermal tissues In these giowths 
there a\e marked aariations in the cellulai patterns There aic picseut in 
larjmg proportions undifferentiated and difleitiitiatcd cpitliclial elements, 
ixibijonal connective tissue adipose tissue, spaces lined I>i oudothclium 
Jeutig and adult connective (issue hvaliiie cartil-ige and osseous tissue There 
>na} bo observed au apparent transformation of cctodcnuil elements into 
lucbuderunl tissue elements such as the gradual transition of epithelial cells 
mto cells of h> aline cartilage 

Vinoii* IS aulage tuitwrs of the sahvarj gland tjpe observed at the Uui 
versitv of Okl ilionu Hospitals, 29 were located in or about the parotid glands 
6 m 01 ilumt the submandibular glands and 3 m the maxilla ' These iico 
plasms alsti occasionallv occur on the head at ornear einbrioiial facial fissuies at 
sitts wheic there aie usuallj no sahvar> glands such as about the ejes ' Thej 
have also bun otiserved in locations distant from the head According to a 
iccuitsuivcv about 20 such neojdasms have been reported Of these 12 were 
oulhcuppii »\ticuiitics 8 on the lower extremities and 1 each in the inguinal 
■ vgion the vulva in the sternum and m the mammarj gland Itccentlj 3 
idditicmal tuuiois about the eves and 3 which were distant from tlie head have 
been obspivid out ovei the sternum one m Uic mamniarj gland and one on 
the biek Tint on the back is believed to be the fust anhge tumor m tins 
U>< itlDu" 


III till growths occuiiin<, at sites distant from tlic head tlieie is a less 
compla iiul pattern with i predominance of the epithelial elements Then 
IS also Uss tuickncy to Ihi production of cartilage and other mesodtimal (issut 
<h mints rinse differences in cellular patterns ma> be attributed to local iii 
tluciu IS on the aulago from which the growths arc denv cd On close scrutinj 
of th. mieioscopjc stmeture however no fundamental difference is disclosed 
between the anlat,e tumors of the salivary gland tvpe occurring m sites usu 1 
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iiLri) 1# and eakuloais of (ancriaa (U«el«), I 

i ingcr, trigLcr, i roducid b> excea<i*« beat 
^fnSN) tuj9 

i latula arterioTcnoui', eardiue frualal am in 
jatirotr uith tu 1> of (^bu 
inncbir Tr aaJ t*taiil) (i.S 
loJlaftral circulnuoa after cxci«ii>» of 
(Uo licr, Jr tt a) } Dljj 
la fri'Hnco of, Jiaaton# of blood 
duvr (ffolmaa) NS9 

liliafj aiootamou* cMcrnal (IJcnry a») 


iiiai.l>ir Jr and MnUl) ‘i_8 

a 

iiit,liuu, steliuU io operation aimpa 


anastomosis and snrrmi w nini. 
teen day old infant (DaroiiofsBy 
and liclsoo), 146 


6H»(rei.(<>uJj total (Scott Tr and Lon^mirp 
Jr), 463 ^ 

fnafrii* nciJilj nUtinuilup of. to eartne 
and extrarastric neoplasms (\iari 
-talT.jJi ^ 

lancer eialuatiofl of ckcttogastcogralliy 
lu diagnosis of (''Oliver et si), 

duodinal uml gaslrojcjun il ulcer phihio 
logic basis if o.oraioJs for 
(\Iuj£), Jr) .Jt 

(lOatrc luodtail imicc a jtoiucUon of lesion* 
tij frequent >liam feeling 
iinec ct al ), [,11, 


(ta 


&inu rC al ), 431 

<. ■i*tfojejBBat, dunienat nnd gastric nicer 
f hi muI i„ic Lisis of oyeraiioQS 
for (Miv>o Jr) .ji 

fosfrosfiBiy ntmixls healing of wound lieal 
int, nnl lieputni (IIpbIix and 
Niiliil ») fcO, 


ClioluHr dissection regirnal local e\cia on 
{lut ([aarterecionii in nialjgnn&t 
inrliinuiua (llonere) o,i 
Cwfi free uili} fkm iro'clio 1 age repair 
of (ijia-PaJii* willi (\*ning anl 
lUnjamia) 3x4 

tcin use of to riplice ditcets of lart.e 
urtiras (Tbliu os et al ) 04u 

< nmnc^sfiie biuUi sulfainetliasisa lu 

(taiituicat of uriiiarir mfe tioas 
Jue Io (rulcnburg and Schwem 

Iflirg) 2Jo 


IIciHrafe Iiumsn ( ‘'Qiitliwi k et all ' 

Tcaa tulaiviali n of (Beiki \ 
stub wound of lollowed (> t mpoian 
c». saVion of lieirlliM with re a* 
ciloliou ly cardiac ma age 
(Ia t pH ct al ) 4 j 

lltarlf af tpinjorarr le utiun of «itli re 
suiilBlion bi cardiac mas a„? 
stab wound of heart folIoneJ I* 
(Liken it ft! ) 4j 

Hint eites lie trigger finger jroduced bv 
(EbccI), 6-j‘* 

iriuiangioiiia of l«ast filndJing and Her h 
Lcrgcr) 0''o 
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Oi«riti\e manaf,emcnt of carcinoma of 
colon {Gucller and Pcarse), 49J 
uiorUlitj, operations without pnncixles 
aSecting successful esophagea) 
anastomosis (AlcNccr), 5U0 
IfiJiijquc JieaipeJrectomr (Itantcli) 
lO't 

lot'll gastreclyiay (Sicolt, Jr, a««l Jong 

niirc, Jr), 488 

0 t(£)iBjp]jtjs caused bj balmoueKa para 
tjfhi {Bacillus laraUphoiuis \) 
(Ludwig) l^g 

Usti-njiast,,. niohilization of ilium (BmeeVe 
and Voser), <Jj3 

OiiOired cellulose and gelatin hemostatic ' 
ageatg in expcrimeutalf^ con i 
taminated renal wounds, loeal re ' 
action to (Ilinman, Jr and Bab 
cock), 6o3 


laiiciBu* calculosia and fibrosis of (Do^le) 

iancreatiti* acute patliwais of enzMoes 
into blood stream (Howard cl 

, ^ al) 181 

larenteral nitrogen, fate of lufloente of 
caloric intake uion (fllisin et 
al) S74 

lateila, old united and unumted fractures 
of {Paaohall Tr , ct all 777 

lathologj local, of bums stndj of efifect 
of heparin ou (McCleety et al 1 

h , 5 ^^ 

i^eUi«, true new ozcrulive oppruacli to in 
tenor of ostepta tic mobitiza 
tion of ilium (Druecke and 
Afosei) 6 j 

I'plie ulcer etiolo-v of plijrsiolopr ba is 
of operatiOBS foe nicer (Main 


Pneumoncctomi for pulmonarj tuberculosi 
in woman ix months pregnant 
followed b> normal birth (.Thomp 
son and Bre««lor), 212 

I « « of for improiiuieiit 


lortaeniit -mastomosis for portal hyperten 
81011 (Blakemore), 9*1 

1 coitions roentgenographic, atlas of, hS7 (B 
Fet ) 

Poetoiieratiic management total gastrectonii 
f*«cotb dr, ami Iingmire Tr 1 
4S<* 

Postilikbitic nomnl ml laruosc c\trenii 
ties, leiious pres'urcs lu '■apnenous 
sistcm m (barren et al ) 4o5 

lot««ium deficiemv in eurgical patients 
(Randall ct ol 1 141 

Pregnant woman *ix luonllis pneumonectomi 
for pulmonary tuberculosis in fol 
lowed liy normal birth (Piiompson 
and Bre sler) S42 

Preschool nee repair of hjpo paJins with 
free mlaj ekni ,raft (^oung ml 
Benjamin 1 84 

I re ^ure te t walking iinime ns method of 
ctaluation of laricoso leins 
(^Vhlte uni ^\afren) ‘'8( 

I 1 inablts biologic, impedaiiea gniising sis 
tern £ r miarurcmmt of (bhafer 
and bbirerl 440 

PriKol Etamon and Dibcnannne sjmpatho 
Irtic effects of in do„a with re 
ults of nctuil >miathtctoiny 
tMarzoni et 'll ) 11* 

I roptiilavis aul trcilment of icnous throra 
lots anl piihiioiiar) emboli ni 
(\Ueu) 1 

I rotoin bcund iodine of pi isma rate of eon 
lereiuu of ulimiiisteniJ inor,.niiir 
ralioaetiie inline into as ml in 
cialualMn of (Inn id furtatton 
(Clark viol) 111 

Pulmonari' arterioles an) capillaries eAftri 
mental emWi m of (Grilfiu Jr 
and E ex) O" 

cmbvb m and icnous tliromlioais preitn 
tirn of 1 \ elictrieal stimulation 
of leg muscles (Tichy) 100 
protliilaxis and treatment of ( VI 
kn) 1 

tulcreulOMs pneuiiionicti luj for inwomini 
ttx months pregnant foiioweJ Li 
normal liitU (Ihrmp on anl 
Dressier) "4 


llisiulo^c la IS Of oiciations for ilurle I <*u irtet lonii ~it8 a[|hcatuiii : 

I al tm trie and Kartrojeiunal inilnnoma (Itowersl 

ulcer (Maro Jr) Sal 

1 I ikii a proteiiilounl imlme of rate <,f «nii 1 It 

lei^i n of nimioistired >aor|;ai le I lalieM lur leclomj lo< il 
ralioactiie ic line into as ul m nm l,et rnv t r, 

c^iluaUon of tliyroid fttnetras ! oDLa of ft, * li 


• iiK 11 excision or simi 1 « 

iim i.et inv jroir la f,r care.n 
onia of friufil, iiupljcation il 
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L« 9 iona ot i^astn JuotJeual mucosa, proJoeliiut 
o/ lij frt jucQt iUnui 
^iuimrotail SIC 

iifiv'ucDt of Triilz as larwr to mifstjiisl 
iotulmlion (I jutor), (»«3 
I ipnfion of arurj collators! ciroolalion m 
7ir< ence of artoriosenoua fistiilt 
following, djnamifs of flow 

(Jfoliuaaj ss£t 

I iinl'*, loHor, «enou 4 tlifomLnsis lu jDaiia;,e 
lociit of moncrv liow fJ/o- 

III 101), 8 

5 iiiU ( 1 U 4 I or 7Miippl«*« di« 

niBii (Uplaad ft a! ), W>3 
fill**, deft lift vijnr, anil ijlit antonor 
Ironilius fUojCin) luf 
I<n n' rtiiCliQi) >0 oxulizi 1 rrljolo e seuI {.da 1 
tin IwBio tiiifl ai.i.iits la ' 

iiioDlall) roDUmiRfiti 1 r< ual ! 
woumlj (llinman fr snJ )Ial> i 
cock} 031 I 

txuiji uCinut jijiiusi r lutuiu of lingth of I 
to iiicilcue of jijoaal utw, 
rli)»irl»Cie In 11 Ilf I iHratioDi for 
ulcer (5! III! Jr ) ooJ 
fiimfitr utiu lio ciinsiiuicclou} <uil 
aBcuosimfioui ) , atirriMrlcrotio 
popliiful luiiuri m (I luioB) <l 
i viii|iinlie aoJ tcnoui s'a'it iu loner <s 
trf(uilir> (S.ott anil iia I diorirh) 


Mtkligtisnl mdsnoffis stplieation of qunriir 
ttfomy iQ (JtuwiM) ,.i 
Beoj'ln nil of IbtroiJ (fsoge noJ Vne 
leaa)> 

tuiaOri of fOijo girillo ]ifiii'l>tIrrelom> 
(i snlfh) I'll 

MamaiitplniKii! sutisOlulo /or AtuputAtioB lu 
lijIortrojliiM (ilalimai.) o'j 
tfrtutii«r< loncer mirancoi tmtniczit of 
iriih i tro^fni (Cutler ot al ) •«/ 
Mnnliljlc cscuion of for nciplnitie fljienv 
telnUafiter et al ), uO* 

^fanii UiUiiiffiioo Jog* hormone prcparaiiouf , 
in tieatnieut of (Sanlneiw nnJ 
snllrstein) Ct’ I 

Massogo carJiflc csi'criuieaul of 1 

( johoiQu anJ Kirh]'}, 4>2 I 

rcsuscilntioo b) tab nounj of lieiti 


r teiiiporar/ cc atiou 
t «ith (/ oiicn et aI ) 


Mii«lirtotn> simple or local cxriMOn pr»ii 
to rsdical roaftectomi for ratrin 
oma of ircjt iiotli at>w>» oi 
(locXiiftrl and Acheimim) 7 
\lPo urement of bioUgie pn ure nrialflc 
iinpeUttUce giugint sisiem for 
(Sclnfcr nnj ‘'hirer) 4ie I 

of fsriliac frontal area 10 palKBla «ith 

artcrio'tnous C tulJ* (Shmnackci 
Jr and b(ahl) 831 

Moilnnical (trouniatic) factor jfiT-nplcgi 
1 ISIS of operations for u* *r 
(Vajo Jr) 2i2 

Miconmra peritonitis fl oi^ et d )» '-3 
ifePfini.« recent review of 56 j 


I UdABomft, nialituant, ajplicalioa of quarter 
; Fctpniyin (lloivera) uS3 

' Utnucpclom/, stltetion and preraratiou of 
patuflts for disabilities of in'e 
(I5uiTRe), 7/1 

'Mlwr Abbott tube unusual eompbcfltioo of 
U90 of jejunal inlussuscejtie" 
fituan and ■shcarbuta}, SSJ 

MoliliZDlKa, osteoplastic of ilium (nruecke 
and JfoEcr}, tioS 

iitvtalit}, oporotirc, operations without 
prineil lis nffectin? successful 
tsofhoheal anaslomPsis (iJcNeer) 


— uv uj t luj; JUir 
tfsa»tlicai« gruiis tlijmoctomy for (claceti 
et aI ) 


Necrosis and raJjoOensatitis (Crootn nnJ 
j3rau(r) bilo 

Ntopthsm^ Cnsitie tind estrnjnittm reluti m 
ship of sattne AciJitf to (Ninn 
<tal) 131 

tnAtiSti^nt of tliftoiJ (Insce ttnl Mas 
lean) fv. 

Neo|tASii« disease cxiisiou of mAudible fur 
(Nlaujiifir M si ), 307 

Nifliroloiuity of lAcitracia la man (Michic 
eo > id''0 

Nme 4 , anjtomi of stippljing cotnninn tud 
adJ prosituH duofenuin (list ler 
«t nl ) 4U 

sutlers, peripliernli tin ion 00 suture bue 
lu (t-Iifftcmi j 6 

N«rrou4 sjsteiu Autonomic, elfects of new 
qostiruarV laiuie Aud new units 
nuUno deri'nino on (lujagino ii 

nl) 1-1 

ermratbelic, elT-et of rcmtnnjr jortioa* 
of Imuiaa heart rate (SmithivicI 
et al t ~3 

Vioroefonn sjnifalhrtit ill Jainiul ilis 
«o<- iTulualioii of [idler et ill 
lOIi 

heurufibnunx sohtarr intralhoraci (louroll 
nodbapini 87 

Neurocenw factor ih) lologie ba i» of sp< r 
atiuns tor ulcer C*dast Ir ) R 

Nitrogen porenleril fate of mtluetv e cf 
caloric mtnhe upon (Elli«on el 
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mlrcillior leio 5n >Ug tc piraloi for 
u'p in (Cunidci ind MdLone>), 
8.1 

iiemlitral uerv« Itiiaioii un mtun hnt m 
(CliITton) 7 j0 

urolocic, rottoii n suture inatenil in 




) 

■>3) oJ9 




1. unfny iin<2 
in (KandaU 


pjf 

et al ) j41 
prntKe BritHh S'S (D ) 

Kcliiique tlijmectoroi for ]»>a$h(nia 
trails et a)) 8j> 

'siitiiie aiil (livi'iioii of {intent duelui aiteno 
XUS in older dge nroup 
for (Fteemjia 't 1 IfU 
liw tension on in peiiphet^l ticixe tur 
gerj (ChtrtQn} •>*> 

mitirul cotton a ui uiolcuc xurgtrt 
fsmitli and ^\eMer) hil 
Sunpatiiectoiui eaih results of iit for 
adtanitl arterioxtlerotie rerifh 
erul tasoulnr disease (Coller et 
al ), oO 

{atieum nliu undenient stu}} of patients 
Viitik tlirombooDgiitis oUiterans 
(CawplieU el ^\ ) ICOa 
re nits of actual tjmpaiUoljtw etfcets of 
Pnsco] LCDmoQ and Dibenamine 
in (logs uith fMarzom et al ) ii, 
liiferhidrosis (^cal aud ShoJid) «>o 
total hvieitensire rasrular disease nsso 
elated with quiulnlateral Ra> 
naud s (disease treated li> (Lem 
nand et al ; 1031 

•sMujuthctie oanglionewto») lumbar and 

aoeurjiniectom^ arUriosclerotie 
puplucal aneurssni ^Lmtoo) 11 
nervous sjstem elfwt of rcmovin., por 
tinns of liumaii liesrt rate 
(‘‘inithnick et ol ) "27 
Deuroctnmy m Ikavnaud s diwase tnalua 
tion of (lelder el all jojl 
'rvnipatlioljtir effects of Vneeol l-tunoa and 
Dibcnannne in does "ith results 
of actual syrajiatliectoiHt (Mar 
zani et al ) U7 


nique new anil *.uide for rii^io to 
(Dale) 810 

iR'cal thyiBwioinv for iii> > llxToisgri 
(Cla>.ett <t al ) h>. 

Ion repair cx{M'riiu atal uitUiu fleaor 
(unnrls u>c of prhetlivlene tula*!* 
for imfvoveflieui of functional re 
suits III tlo„ (OoDza)ez) jei 
>1011 on uiure line in j>rrif)>eral nerve 
sari.m tdiffton) jo 
iU (Uft» 1 riniars of lateral retiopnitoaeil 
e[>a»ks U aluenbo It at > in 
t »slkiii_ lencus pris ure as mHlnnl of 
evaluntion of r-inco-e reins (While 
snd Warren) 


TUcrapj, jatieoapUlauf, couiplKations of 
(Lilly anl Lte), ')5/ 

Mieptoniiciu m extaUiMieJ nouud infei 
tions (Pulaski and C niiell, Jr), 

’llioraiic duet, vanatKPOs of (1 in lerriis) 
bOti 

Thromboangntis tlilitcraus (Buer{,er s Jia 
ease), study of patients inlh 
(Campbell et al ), 1003 
Thiomloflilebitis phlegmasia tcrulca dolens 
and gangrene axsociateii with 
(DeBdkey and Oilisner) 3C 
Tliroinbuaia venous in louer limbs laana.e 
nient of iccovety frini (lio 
mins) S 

and pulmonary embolism prevention of 
bv eleitricat atimuUtioa of leg 
muscleK (Tuliv 1 109 
Pio^hvlaMft and treatment of 
(IHenj 1 

Tliv-nioetoDiy for injasthenia grivis tClakeft 
ct al >, 8o3 

Tloroil function, rate of tonversiou of ad 
mioutcrcd luorgmio raijioactiTo 
iodine into {rotein bound iodine of 
plasDa AS aid in evaluatun of 
(Claik et al), 331 

malignant nocplasrcs of (Lange ntid 
Maclean) bCS 

Tissue t«xi tance, diainislied to ucid peytie 
I digestion ihvsiologie bnsis of 

operations for ulcet (Mayo, Jr ) 
SaS 

soft extensive lo s, traumotio iliae betnu 
nitli (Lenin tud Bradley), (lOl 
Tolmnce insuhn intrav nous eu^ar and 
uater cortuoadrenal factor lu 
litpertension (do Takats) OS *. 
Titumatic iliac hernia uith cxtinaiio soft 
ti buo lo 3 (Le»in anJ Bradley ), 
(01 

(mciliaiiita}) factor pbvsiuiogic bisia of 
operations for ulcer (Mnyo jr ) 

£v 01 factors affictiug diarueter of large 
arteries iiith particular refermce 
to (Iviniuonlh et al ) 4o2 
Tmt* liganiint of, as barrier to intestinal 
intubation (Cantor) G73 
-Triager finger proiJuccJ 1 1 exceasire beat 
(Fngtl; 0a9 

Tulie Miller Vbboll uau ual toaiplicjtiun of 
use of yeyunal lutussu ception 
(Dunn and '^leuburn) S'js 
Tulwrrula lx juUuonaty pnvumooeitoiny for 

i folloncd [}» normal birtk^fTTioniii 

1/ eon and lire sler) 24. 

I Tulie folMlhylene u e of fir iinprovemint 
' of functifnal results m px 

) {•crimcnt tl tend m rejair within 

I tlexoT tunnels (Gonzalez) Ist 

I Tutbot jualiRiiant of jeUic „irdle, )itiiii 
JieUes-tomj (1 XMtfh) IQj 
aixel of anUpe oripm tllalpeTt) Ifljr 
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tile ludiiK II luuniatmj mvi^iue, 
rate ot cciiuraioa of lulo protrin 
buuBl Khtine of iihiDia &s aid ia 
pialuatioo of lii>roiI fuaotion 
i,Clttcketal) 3U 
riiiniitis an f ‘ ' 

11 ti 


I (Crvain md 


(fpllif ct at ), ion 
lucnl to oxj IiipJ rcUalo^ and 
gelatin iKiiioolatie agpnt* in ex 
j trjin<nta]|i rontainiQstpd rronl 
Hounds (Hmiiian Tr, anl Itah 


for iinjmifumi nf funriieoal te 
<>ull8 m lie (Uoiixati^) JUi 
prt iliool nee of tnpoimiiai willi fr<e 
mint fVm cruft (Ition* and Ihn 
jamini tsj 

1 1 wlioB rjml ini 1 tor^ aoJ ja«, te<linique 
«t, (Xii loA o( (ii&nditU Cor ne<i 
plaoiix liwa*! »t at ) 

<>17 

},i»lrie iiionlenrp of ;ijunal ulf«r aflir 
1 hi ■“loaic l>a«M ot »i enitioas for 
ulpip (Main Ir) al>- 
jriiiurt of giflfcrrooiM ilium miiIi imi«« 
louio i< nu) nuriii-nl in nineinii 
dav oil infant ^ttnronnfi<l.> and 


\fi rt 


*>U 


n(ln< ol hS 


iKlIii jairitlihi (Uaiilliis iiiratiiio u 

V) Q«tionniIit‘s l■R^l I’l I*) (fud 
"ijf) 

lou si«tpm iiiiiiis I re uri» in m 
nurnmi nrii.o«o and jioxfftiWHn’ 
cxtrriiiitiM (W irrm e» al ) *»» 
,1^ jure iialkin„ V'u.ua ire nre te > 
u melliol of M iluafl'in of » *» 
uiiis (llhno 'ind I'trnnj, 


, riant) splenic <CannvU.il an) 
} uUlifnfoj giT 

‘•wreCiB fiulor, pliisiologic In h of opera 
Hoiw for u] er (Maio Jr) Jf/ 
&<vre(ion csstrie {hrsiologic hasis of opeta 
liQii« for uker fMaio Tr 1 ■’ i 


lieeit {Itei k) S3 

Ekm „taft free inUy prcvliool age teivair 
of hijo padiH* nitli fluun^ aiil 
Uiujaininl Uj 

Soeiel) of I Biiersili Sure on* WI ifvlJ 
ineitiBgnf f Shuioiirker Jr » all.) 
for \asfoUr Surstr) 1 IDS SsJUUS 

IvliJarr inlrntliornriff nciirofihro/na fToorolT 
md « 

spasin treumalie faclorr nffu line diaiiieter 
ot lirge Brlerii’s with psriirulir 
lefmoie to fKiBinonlli ef il ) 
40 

S) iiial fdifor phisiolocif La*i« of oura 
lion* for ul er ('fs»o, Jr) n't 

sjeeialunlKD further (Ra'dio) «61 (L ) 

sjlenie areonn inmiri (’Cob'IiIk 11 and Lol 
clHuro) 8f 

spin anterwr Iran bus and cleft left uppir 
)ols*« fHovden) Ir 

f'lvnee starrii— hrmostefie agent (IiOHeft 
fell) S42 

S|ooiii>eoux 1‘atenini I iliari II lulo. (IJenfi 
anJOir Jrl CU 

stub wound of heart follonri I v teu{orari 
tee«iHi%n of licartleat with resw. 
citation ti) r a r 1 1 n e ma *u e 
(f-oken et nl ) **» 

Mar<h embolKin irilh in mbUte and Joe* 


loAi-tM 

hul Jitule Hood nueivt for (raidinl 

-dj rr) 

’NitfauHtlwaine iii tnatuient of iiriasn infw 
liout due to ffraio oecatiie lacilJi 
fftolenlurg and Sil ueinl urg) 

Slj 


fSTiumselier dx), 061 
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Tuiuor't — ( out d 

pntnjry, ot jaw, <\rimon of uiinhUi. /or 
ncopla til (Mauf^tir tt 

ul ), 5IH 

U 


oil 

pejlif, etiolntj at, pli>Molotn. lw*i» of 
ojiCfalioivi tor ulcer <Mk}o, Jr). 

liaittd anJ uuuniti. 1 fractun^ tlj, of piiell i 
(U«Uib 11 Jr, et id) 7,, 
Uunersiiy •'urtcoui' ’v«ieij> < r "3) oiU> 
Ununitidanl uiiild fraaiurt.^ ol I, « f puiillii 
(I incliall, Ir el aL) 


\a'<ul-ir li«i iH-— Cuiil (I 

hjpefltn«ni u wmicd ujtli ijimdrilit 
eraJ la^miil < ]i tas> irealtd 
total sjaiinl! lelonij (Leinuaud 
It aJ ), ll)!i 

Surgtrj Bocjtty for J JOS, «»9 1043 
Vein graft* uao of to rcplacB defeUs of 
large arltrics (Jclmson et at) 
94o 

Tarlfoac, walking icnousan nure tost is 
meilioJ of etaluTdon of (WTiila 
anl Marriu), os' 

leooiis anl Jcmplmtic aUiais m lower cs 
trtmitica (bcutt and J adakuvicli] 

9 0 

pre ure lu napliciioua aj tiui m uoraj.iI, 
vurico-^, end postpldelntic ex 
ttiniiiiea ^\\ait(Q et &!.), 43o 
text walking sa nieclioi} of evaluation 
of taneosc mns (Uliile and Mar 
ren) 087 

throiuljCKis 10 lower liwl® mnagement ot 
rwovery from (Homiijx) S 
anl vulioonar/ erebolisin jircTcntiou of 
hi cleelriial btimulaiioo of 2t„ 
niu cles (Tich}} lUQ 
prophvlsxis and treatmint of (U 
Icn) 1 

M 


I rulogio Burgerr eottun ns suture material 
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